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1 Introduction

Cascade Natural Gas Corporation (Cascade) is conducting a Remedial Investigation (RI)
and Feasibility Study (FS) at the Bremerton Gas Works Site (Site) under the direction of
the U.S. Environmental Protection Agency (EPA). This Upland Sampling and Quality
Assurance Project Plan (SQAPP) has been prepared as Appendix A to the Draft RI/FS
Work Plan to describe specific sampling and analysis protocols for field sampling
activities and quality assurance protocols for chemical and physical analysis. The work is
being conducted in accordance with the Administrative Settlement Agreement and Order
on Consent for Remedial Investigation Feasibility Study (AOC, EPA, 2013) and
accompanying Statement of Work (SOW) for the Bremerton Gas Works Site.

1.1 Project Overview

The Draft RI/FS Work Plan outlines the scope and rationale for the sampling and
characterization efforts to be conducted at the Site. The Draft RI/FS Work Plan is focused
specifically on information necessary and sample data required to characterize the nature
and extent of contamination at the Site, assess current and future potential risks to human
health and the environment, and identify and evaluate remedial alternatives. The Upland
SQAPP provides for the implementation of information and data collection activities
described in the Draft RI/FS Work Plan. The key data collection activities proposed to
address the data needs identified in the Draft RI/FS Work Plan are as follows:

s Geophysical surveys: Magnetic, electromagnetic conductivity and/or ground-
penetrating radar surveys are proposed to identify and locate buried features or
anomalous conditions in the shallow subsurface that may indicate historical use or
fill material.

¢ Shallow Soil Investigation: A total of 30 shallow soil borings and 28 test pits are
proposed to identify source areas, characterize shallow soil lithology and fill
material, define the lateral extent of contaminants of potential concern (COPCs) in
shallow soil, and investigate the presence of and characterize non-aqueous phase
liquid (NAPL) at source areas and in shallow soil.

e Deep Soil and Groundwater Investigation: A total of 16 deep borings are proposed
to characterize deep soil lithology, define the extent and thickness of fill material
along the shoreline and in the ravine, identify water-bearing zones and aquitards,
define the lateral and vertical extent of COPCs in deep soil, and investigate the
presence of and characterize the extent of NAPL. The borings will be completed
as groundwater monitoring wells, which will be developed and sampled to
evaluate the lateral and vertical extent of COPCs in groundwater, characterize
water-bearing zones and support the investigation into the presence and nature of
NAPL.

e Hydrogeologic Testing: Aquifer testing and evaluation will be conducted to
evaluate the hydraulic properties of water-bearing units identified at the Site and
tidal influence on groundwater conditions. The specific locations for the aquifer
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testing will be dependent on site conditions observed during the investigation
activities.

Additional explorations and testing may be identified as the investigation progresses. This
SQAPP includes interim data communications and decision points for determining, in
consultation with EPA, if additional explorations are warranted to achieve study
objectives. The Draft RI/FS Work Plan identifies potential contingency studies that may
be required to complete the RI/FS depending on the collected data. If contingent studies
are warranted, these would be described in a work plan addendum that includes a
supplemental SQAPP.

1.2 Proposed Study Area Boundaries

The initial study area (ISA) for the upland portion of the Site is defined in the Draft RI/FS
Work Plan. The upland portion of the ISA includes the Former Gas Works Property and
portions of neighboring properties where gas works operations, including byproduct
storage and disposal, are documented or suspected to have occurred, and areas where
contamination associated with operations other than the former gas works could
potentially be commingled with gas works contamination. The existing data collected
from areas near the boundaries of the ISA suggest that contamination associated with the
former gas works may not extend beyond the upland ISA but additional data are needed to
determine if this is the case. The upland ISA boundary is depicted on Figure A-1.

1.3 Document Organization

This SQAPP was prepared in accordance with EPA’s guidance for developing QAPPs
(Quality Assurance Project Plans; EPA 2002). EPA’s guidance specifies four groups of
information that must be included in a QAPP (Project Management, Data Generation and
Acquisition, Assessment and Oversight, and Data Validation and Usability). Each group
comprises multiple QAPP elements.

The remainder of this SQAPP is organized into the following sections:
e Section 2—Project Management
e Section 3—Data Generation and Acquisition
e Section 4—Assessments and Response Actions
e Section 5—Data Validation and Usability

e Section 6—References
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2 Project Management

2.1 Project/Task Organization

Aspect Consulting, LLC (Aspect) will lead the upland portion of the RI/FS investigation
activities on behalf of Cascade. Anchor QEA, LLC (Anchor QEA) will lead the marine
portion of the RI/FS investigation activities. This document addresses only the upland
components; the marine components are addressed in the Marine SQAPP (Appendix B).
The primary responsibilities of the team members for the upland portion of the RI/FS
investigation are described in the following paragraphs.

Aspect Project Manager (PM): Jeremy Porter, P.E. will serve as the Aspect PM and will
be responsible for overall project coordination and providing oversight on planning and
coordination, work plans, all project deliverables, and performance of the administrative
tasks needed to ensure timely and successful completion of the scope of work. He will also
be responsible for coordinating with Anchor QEA, who will lead the marine portion of the
RI/FS investigation activities, and EPA on schedule, deliverables, and other administrative
details.

Field Coordinator: Carla Brock, L.G. will serve as the Aspect field coordinator for the
upland portion of the RI/FS. The field coordinator is responsible for managing the field
sampling activities and general field and QA/QC oversight. She will ensure that
appropriate protocols for sample collection, preservation, and holding times are observed
and will ensure timely delivery of environmental samples to the designated laboratories.
The field coordinator will also provide QA oversight for the field sampling programs to
ensure that samples are collected and documented appropriately.

Quality Assurance/Quality Control: Parker Wittman will provide QA oversight for
laboratory programs to ensure data quality, oversee data validation, and supervise project
QA coordination. Third-party data review and validation of analytical chemistry data will
be provided by Pyron Environmental, Inc. Mingta Lin will act as the data validation
project manager for Pyron Environmental, Inc.

Laboratory Project Manager: Michael Erdahl is the laboratory project manager with
Friedman & Bruya, Inc. Sue Dunnihoo is the laboratory project manager with Analytical
Resources, Inc. The laboratory project manager will oversee all laboratory operations
associated with the receipt of the environmental samples, all chemical and physical
analyses, and preparation of laboratory reports. The laboratory project manager will
review all laboratory reports and prepare case narratives describing any anomalies and
exceptions that occur during sample handling and analysis.

Data Manager: Parker Wittman will oversee data management to ensure that analytical
data are incorporated into the project database with appropriate qualifiers following
acceptance of the data validation/ QA/QC of the database entries will ensure accuracy for
use in the RL
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2.2 Problem Definition/Background

The Upland SQAPP describes the sampling and analysis approach for addressing the data
gaps identified in the Draft RI/FS Work Plan. The collection of supplemental data will
support the definition and characterization of source areas, define the nature and extent of
contamination, provide sufficient information to calculate and assess the current and future
potential risks to human health and the environment, and allow for the identification and
evaluation of remedial alternatives. The scope of work for the upland portions of the
RI/FS will consist of subsurface investigation and collection of soil and groundwater
samples for chemical and physical analysis. The work is being conducted to assess
potential source areas, define the locations and characteristics of fill material, evaluate the
extent and characteristics of aquifers and aquitards, define the nature and extent of
contaminants of potential concern (COPCs) and non-aqueous phase liquids (NAPLs), and
evaluate contaminant fate and transport. The procedures for conducting these activities are
described in detail herein.

2.3 Project/Task Description and Schedule

Sampling activities described in the RI/FS Work Plan and this Upland SQAPP will be
initiated following EPA approval and as outlined in the schedule in the Draft RI/FS Work
Plan.

2.4 Data Quality Objectives and Criteria

Data quality objectives (DQOs), including the Measurement Quality Indicators (MQIs)—
precision, accuracy, representativeness, comparability, completeness, and sensitivity
(namely PARCCS parameters) —and sample-specific RLs are dictated by the data quality
objectives, project requirements, and intended uses of the data. For this project, the
analytical data must be of sufficient technical quality to determine whether contaminants
are present and, if present, whether their concentrations are greater than or less than
applicable screening criteria based on protection of human health and the environment.

The quality of data generated through this RI will be assessed against the MQISs set forth in
this QAPP. Specific QC parameters associated with each of the MQIs are summarized in
Table A-1. Specific MQI goals and evaluation criteria (i.e., MDLs, RLs, percent recovery
(%R) for accuracy measurements, relative percent difference (RPD) for precision
measurements, are defined in Tables A-2 and A-3 for soil and groundwater, respectively.
Definitions of these parameters and the applicable QC procedures are presented below.

2.4.1 Precision

Precision measures the reproducibility of measurements under a given set of conditions.
Specifically, it is a quantitative measure of the variability of a group of measurements
compared with their average values. Analytical precision is measured through matrix
spike/matrix spike duplicate (MS/MSD) samples and laboratory control
samples/laboratory control sample duplicate (LCS/LCSD) for organic analysis and
through laboratory duplicate samples for inorganic analyses.

Analytical precision is quantitatively expressed as the relative percent difference (RPD)
between the LCS/LCSD, MS/MSD, or laboratory duplicate pairs and is calculated with the
following formula:
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|5 - D)
RPD (%) =100 x ———o—
(S+D)/2

where:

S = analyte concentration in sample
D = analyte concentration in duplicate sample

Analytical precision measurements will be carried out at a minimum frequency of 1 per 20
samples for each matrix sampled, or one per laboratory analysis group. Laboratory
precision will be evaluated against laboratory quantitative RPD performance criteria as
defined in Tables A-2 and A-3 for specific analytical methods and sample matrices. If the
control criteria are not met, the laboratory will supply a justification of why the limits
were exceeded and implement the appropriate corrective actions. The RPD will be
evaluated during data review and validation. The data reviewer will note deviations from
the specified limits and will comment on the effect of the deviations on reported data.

2.4.2 Accuracy

Accuracy measures the closeness of the measured value to the true value. The accuracy of
chemical test results is assessed by “spiking” samples with known standards (surrogates,
blank spikes, or matrix spikes) and establishing the average recovery. Accuracy is
quantified as the %R. The closer the %R is to 100%, the more accurate the data.

Surrogate recovery will be calculated as follows:

x 100

M
Recovery (%) =
very (%) SC

where:

SC = spiked concentration
MC = measured concentration
MS percent recovery will be calculated as follows:

100

Recovery (%) = % X

where:

SC = spiked concentration
MC = measured concentration
USC = unspiked sample concentration

Accuracy measurements on MS samples will be carried out at a minimum frequency of

1 in 20 samples per matrix analyzed. Blank spikes will also be analyzed at a minimum
frequency of 1 in 20 samples (not including QC samples) per matrix analyzed. Surrogate
recoveries for organic compounds will be determined for each sample analyzed for
respective compounds. Laboratory accuracy will be evaluated against the performance
criteria defined in Tables A-2 and A-3. If the control criteria are not met, the laboratory
will supply a justification of why the limits were exceeded and implement the appropriate
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corrective actions. Percent recoveries will be evaluated during data review and validation,
and the data reviewer will comment on the effect of the deviations on the reported data.

2.4.3 Representativeness

Representativeness measures how closely the measured results reflect the actual
concentration or distribution of the chemical compounds in the matrix sampled. The FSP
sampling techniques and sample handling protocols (e.g., homogenizing, storage,
preservation, and use of duplicates and blanks) have been developed to ensure
representative samples. Only representative data will be used in the RI/FS. Exploration

locations and field sampling procedures for RI/FS activities on the upland portion of the
Site are described in Section 3 of this SQAPP.

The representativeness of a data point is determined by assessing the integrity of the
sample upon receipt at the laboratory (e.g., consistency of sample ID and collection
date/time between container labels and chain of custody forms, breakage/leakage, cooler
temperature, preservation, headspace for VOA containers, etc.); compliance of method
required sample preparation and analysis holding times; the conditions of blanks (trip
blank, rinsate blank, field blank, method/preparation blank, and calibration blank)
associated with the sample; and the overall consistency of the results within a field
duplicate pair.

2.4.4 Comparability

Comparability is a qualitative parameter expressing the confidence with which one data
set can be compared with another. This goal will be achieved through the use of standard
techniques to collect samples, USEPA-approved standard methods to analyze samples,
and consistent units to report analytical results. Data comparability also depends on data
quality. Data of unknown quality cannot be compared.

2.4.5 Completeness

Completeness is defined as the percentage of measurements made that are judged to be
valid. Results will be considered valid if the precision, accuracy, and representativeness
objectives are met and if RLs are sufficient for the intended uses of the data. Completeness
is calculated as follows:

Completeness (%) = % = 100

where:

V = number of valid measurements
P = number of measurements taken

Valid and invalid data (i.e., data qualified with the R flag [rejected]) will be identified
during data validation. The target completeness goal for this project is 95%.

2.4.6 Sensitivity

Sensitivity depicts the level of ability an analytical system (i.e., sample preparation and
instrumental analysis) of detecting a target component in a given sample matrix with a
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defined level of confidence. Factors affecting the sensitivity of an analytical system
include: analytical system background (e.g., laboratory artifact or method blank
contamination), sample matrix (e.g., mass spectrometry ion ratio change, co-elution of
peaks, or baseline elevation), and instrument instability.

2.5 Special Training Requirements/Certifications

All sampling personnel will have completed the 40-hour Hazardous Waste Operations and
Emergency Response (HAZWOPER) training course and 8-hour refresher courses, as
necessary, to meet the Occupational Safety and Health Administration regulations.

2.6 Documentation and Records

This project will require central project files to be maintained at Aspect. Project records
will be stored and maintained in a secure manner. Each project team member is
responsible for filing all necessary project information or providing it to the person
responsible for the filing system. Individual team members may maintain files for
individual tasks, but must provide such files to the central project files upon completion of
each task. Hard copy documents will be kept on file at Aspect or at a document storage
facility throughout the duration of the project, and all electronic data will be maintained in
the database at Aspect.

2.6.1 Field Records

All field activities will be recorded in a project field logbook maintained by the Field
Coordinator. The field logbook will include a general description of all sampling
activities, results of discussions associated with field sampling activities, sampling
personnel, site visitors, and weather conditions. The field logbook will also provide a
record of all modifications to the procedures and plans outlined in the Draft RI/FS Work
Plan and this Upland SQAPP. The field logbook is intended to provide sufficient
documentation of data and observations to enable participants to reconstruct events that
occurred during the sampling activities.

In addition to the field logbook, the following forms will be used to record pertinent
information during the sampling activities:

¢ Field Boring Log

e Test Pit Log

e As-Built Well Completion Log

¢ Well Development Record

¢ Groundwater Sampling Record

e Sample Collection Log

e Investigation-Derived Waste (IDW) Log

Example field forms are provided in Attachment A.
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2.6.2 Analytical Records

All activities and results related to sample analysis will be documented at the analytical
laboratory. The analytical laboratory will provide analytical results in a data package for
each sample delivery group or analysis batch. Each data package will contain all
information required for a complete AQ review, including analytical data, method
reporting limits and method detection limits; results for all QA/QC checks including
blanks, surrogate spikes, internal standards laboratory control samples, matrix
spike/matrix spike duplicates; a narrative of any problems or difficulties encountered and
the measures taken to correct them; and copies of all laboratory datasheets and logs
including chain of custody forms. Data will be delivered in an electronic format to the
Aspect data manager, who will be responsible for oversight of data verification and
validation and for archiving the final data and data quality reports in the project file.
Electronic data deliverables (EDDs) will be compatible with the project database.

2.6.3 Data Reduction

Data reduction is the process by which original data (analytical measurements) are
converted or reduced to a specified format or unit to facilitate analysis of the data. Data
reduction requires that all aspects of sample preparation that could affect the test result,
such as sample volume analyzed or dilutions required, be taken into account in the final
result. It is the laboratory analyst’s responsibility to reduce the data, which are subject to
further review by the Laboratory Manager, the Project Manager, the QA/QC Manager, and
independent reviewers. Data reduction may be performed manually or electronically. If
performed electronically, software used must be free from error.
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3 Data Generation and Acquisition

To ensure that the data collected under the specifications of this Upland SQAPP achieve
an acceptable level of quality, appropriate QA/QC procedures will be followed at all
phases of sample collection and analysis. This section presents a summary of the sampling
design, a detailed description of the sampling methods and sample handling requirements
and a summary of the QA/QC procedures. Depending on field conditions, the sample
locations and sampling methods specified in Section 3.2 may be modified in the field if
necessary to meet the sampling objectives. Any modifications will be noted in the field
logbook and described in the data report prepared to document the sampling activities.

3.1 Sampling Design — Upland Investigation

The data necessary to meet the sampling objectives will be collected through
geophysical/topographic surveys and soil and groundwater sampling and analysis. This
section presents the sampling design for the upland portion of the RI.

3.1.1 Site Preparation and Utility Locating

A Site reconnaissance will be performed prior to field activities to confirm the location of
proposed sampling locations and insure adequate access. Subsequently, a subcontractor
will clear vegetation from areas of the Sesko Property, as necessary to access the proposed
investigation locations. Most of the vegetation consists of non-native blackberry and
scotch broom bushes that can be easily removed with standard construction equipment.

Prior to any subsurface work, underground utilities will be located and marked by a
private utility location company in the work area. In addition to traditional methods of
locating utilities, the results of geophysical surveys will be used to identify suspected
subsurface utilities. The Utility Notification Center (UNC) will also be notified, at least 48
hours before initiation of subsurface work, to locate and mark utilities within right-of-
ways surrounding the properties on which the work will occur and within any utility
easements in the vicinity of the work area.

After utilities have been located and the final investigation locations are defined, a
subcontractor will core the concrete at boring/drilling exploration locations, where present.
Many of the boring/drilling explorations will be completed within asphalt, which will be
cored by the driller at the time of drilling, or within areas of exposed ground surface,
where no surface coring will be necessary. If there are suspected or unknown utilities in
the vicinity of a planned exploration, a vacuum truck equipped with an air knife will be
used to clear the exploration location to an approximate depth of 6 to 8 feet below ground
surface (bgs) before commencing drilling,

3.1.2 Survey

Magnetic, electromagnetic (EM) conductivity, and/or ground-penetrating radar (GPR)
surveys will be performed to provide information regarding the presence and location of
potential buried features. The primary objective of the geophysical surveys is to evaluate
the former gas works operations area and the former ravine for potential buried structures
(1.e. piping, tanks, equipment foundations) or anomalous ground conditions that may
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indicate historical subsurface use (i.e. covered and filled pits) or fill material. This
information will be used to focus soil and groundwater investigations to likely source
areas. The geophysical surveys will include all accessible portions of the McConkey and
Sesko properties; however, all methods are unlikely to be successful over the entire area
so certain geophysical methods may be conducted for specific areas that are not accessible
by other methods. For example, GPR is unlikely to be a feasible geophysical survey
method for the Sesko Property because of the uneven ground surface and amount of
vegetation. Magnetic and EM surveys do not require contact with the ground surface and
are, therefore, more likely to be successful on the Sesko Property.

Geophysical survey results will be shared with EPA to determine if adjustments to
subsequent investigation steps are warranted. Example adjustments may be moving
exploration locations or adding explorations to investigate subsurface anomalies, if
identified. Any adjustments to the investigation program will be approved by the EPA
RPM.

A supplemental topographic survey will be conducted to accurately locate and document
Site features and ground surface elevations across the McConkey and Sesko properties
where topographic data does not currently exist. The survey will be completed by a
licensed surveyor. Survey data will be provided in hard copy and CAD format. The survey
datum will be the nearest city datum to be consistent with the existing bathymetric survey.

3.1.3 Shallow Soil Investigation

During the shallow soil investigation, borings will be completed using the direct-push
method and shallow test pits will be excavated using standard construction equipment,
operated by a subcontractor. The investigation locations are depicted on Figure A-1 and a
soil sampling summary is provided in Table A-4. The location coordinates for the
proposed sample locations are summarized on Table A-5. Soil logging and sampling
procedures are outlined in Section 3.2.

The shallow soil investigation program will be sequenced as follows:

e Test pit explorations will be conducted to evaluate potential source areas and
collect a preliminary set of site chemical data from shallow soils.

¢ Direct-push soil borings will be advanced to evaluate potential source areas where
test pit explorations are not practicable (e.g., beneath buildings) and to complete
an approximate minimum 50-foot grid spacing of shallow soil explorations.

e Step-out explorations will be conducted as needed to define the boundaries of
contamination exceeding initial preliminary remediation goals (PRGs) in shallow
soil.

Each of these steps is described below.
3.1.3.1 Test Pit Explorations
A total of 28 test pits are proposed in the ISA (Figure A-1), as follows:

¢ Five of the proposed test pits will be completed near the top of the shoreline bluff
to evaluate the nature and quality of the shoreline fill material.
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o Twelve test pits will be completed to evaluate subsurface conditions in areas of the
former gas works operations area where fuels, byproducts and finished gas were
stored and at the edge of the operations area where fill materials may have been
deposited on the western side of the ravine fill area.

e One test pit will be located in the vicinity of the gas distribution piping and Drip
Tank on the southern portion of the McConkey Property.

e Ten test pits are located along the former stormwater and petroleum product
piping alignments and throughout the ravine fill area (Figure A-1).

Test pit explorations will be completed to total depths of approximately 6 feet. If fill
materials are observed at the target depth, test pits may be extended deeper if soil
conditions allow. If concrete or debris prevents reaching the intended exploration depth,
the test pit exploration will be relocated one time within a five-foot radius of the original
location. If refusal is met a second time, the exploration location will be abandoned and
alternative investigation methods will be evaluated.

Soils from test pits will be logged and screened for evidence of contamination, and
selected samples will be collected for chemical analysis, as described in Section 3.2.3. A
summary of samples to be submitted for chemical analysis is provided in Table A-4.

Following sample collection and field logging, each test pit will backfilled with soil
excavated from it. Most of the proposed test pit investigation locations are located in areas
where the ground surface is bare ground covered by small, surface vegetation. The test pits
excavated in asphalt or concrete areas on portions of the McConkey Property will be
asphalted following completion of the field investigation.

Test pit soil logs, an exploration location map, and preliminary (pre-validated) chemical
data will be provided to EPA for discussing if any adjustments to the scope of subsequent
planned investigation activities are warranted. Any adjustments to the investigation
program will be approved by the EPA RPM.

3.1.3.2 Direct-Push Borings
A total of 30 direct-push borings will be completed in the ISA (Figure A-1), as follows:

e Twenty-five direct-push borings are proposed in the former gas works operations
area on the McConkey Property. Five of these borings will be completed within
the existing building on the southwest corner of the McConkey Property, where a
former tar pit was reportedly located.

¢ Five direct-push borings are proposed surrounding the former bulk petroleum
storage area on the Sesko Property.

Direct-push soil borings will be advanced to total depths of 16 feet or to refusal if due to
dense soils. If refusal is encountered within fill material (e.g., on buried debris) before the
target depth is reached, the boring will be relocated one time within a five-foot radius of
the original location. If refusal is met a second time, the exploration location will be
abandoned and alternative investigation methods will be evaluated.
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Soils from direct-push borings will be logged and screened for evidence of contamination,
and selected samples will be collected for chemical analysis, as described in Section 3.2.3.
A summary of samples to be submitted for chemical analysis is provided in Table A-4.

Following sample collection and field logging each boring will be backfilled with
bentonite chips placed from the total depth of each boring to the ground surface. The
ground surface will be patched with concrete or asphalt, or left as bare ground, to match
the surrounding surface.

Boring logs, an exploration location map, and preliminary (pre-validated) chemical data
collected during the direct-push investigation will be provided to EPA for discussing if
any step-out explorations to bound the extent of contamination or if any other adjustments
to the scope of subsequent planned investigation activities are warranted. Any adjustments
to the investigation program will be approved by the EPA RPM.

3.1.3.3 Step-Out Explorations (If Needed)

This task will be conducted if chemical data or field observations (e.g., observations of
NAPL) indicate that additional explorations are required to bound the extent of
contamination in shallow soil. The locations, type of exploration, and chemical analysis
program will depend on the specific data needs identified.

Exploration logs, an exploration location map, and preliminary (pre-validated) chemical
data collected during the step-out investigation will be provided to EPA for discussing
whether study objectives have been met.

3.1.4 Deep Soil and Groundwater Investigation

The deep soil and groundwater investigation will consist of the advancement of borings
using either Sonic or hollow-stem auger drilling methods for observation and
documentation of soil types and aquifers and aquitards, collection of soil samples for
physical and chemical analysis, and construction of monitoring wells. The specific
exploration locations for the deep soil and groundwater investigation are depicted on
Figure A-2. A soil sampling summary is provided on Table A-6. The location coordinates
for the proposed sample locations are summarized on Table A-5. A groundwater sampling
summary is provided on Table A-7. Soil logging and soil and groundwater sampling
procedures are outlined in Section 3.2.

3.1.4.1 Investigation Approach

The total depth of borings advanced for the deep soil and groundwater investigation will
be dependent on the field observations made at the time of drilling. Three initial deep
borings (MW-101-X, MW-102-X and MW-103-X) will be advanced to characterize
subsurface lithology and identify water-bearing units and aquitards. The specific approach
for the deep soil and groundwater investigation is as follows:

Define the vertical extent of the water-table aquifer. Borings will be advanced until a
suspected aquitard/confining layer, or bedrock, is encountered. If neither a suspected
aquitard/confining layer or bedrock is encountered above a depth of 80 feet bgs, the boring
will be terminated at 80 feet or 20 feet below the deepest indication of contamination,
whichever is deeper.
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Evaluate the physical characteristics of the water-table aquifer. Representative soil
samples will be collected from the water-bearing unit that comprises the water-table
aquifer for physical testing of grain size, density, porosity and total organic carbon
content.

Define the extent of soil contamination. Field screening will be conducted and soil
samples will be collected for chemical analysis from the ground surface to a total depth
corresponding to either: 1) 20 feet below the deepest indication of contamination based on
field screening; 2) 10 feet into a suspected aquitard, if no indications of contamination are
identified within that unit; or 3) bedrock.

Evaluate the physical characteristics of the aquitard. If encountered, collect
representative soil samples from the suspected aquitard below the water-table aquifer for
physical testing of grain size, density, porosity and total organic carbon.

Evaluate for the presence of a second, deeper aquifer. Borings will be advanced into a
suspected aquitard for a maximum of 20 feet. If there are no indications of a second,
deeper aquifer, and there are no indications of contamination in the aquitard based on field
screening, the borings will be abandoned and backfilled with no further vertical
exploration.

Evaluate the physical characteristics of a second, deeper aquifer. If encountered,
representative soil samples will be collected from the deeper aquifer for physical testing of
grain size, density, porosity and total organic carbon content.

Define the extent of groundwater contamination. Field observations will be used to
identify water-bearing units and aquitards at the Site, as described in previous bullets.
Monitoring wells will be installed with screened intervals at variable depths to
characterize the groundwater quality throughout the water-table aquifer, as appropriate,
and in deeper water bearing zone(s), if encountered and applicable.

Based on the field observations made during the drilling of borings MW-101-X, MW-102-
X and MW-103-X, additional deep borings will be advanced to meet the objectives of the
deep soil and groundwater investigation. Monitoring wells will be constructed in the deep
borings to characterize the groundwater quality and hydraulic characteristics of the water-
bearing zones, as discussed in the following sections.

Soil and groundwater samples will be collected from borings/wells during the deep soil
and groundwater investigation for chemical analysis, as described further in Sections 3.2.3
and 3.2.4.

3.1.4.2 Well Installation

Monitoring wells will be constructed by a state-licensed, resource protection well driller
and in accordance with Chapter 173-160 WAC. An Aspect field geologist will oversee and
document installation of each monitoring well, including completion of an As-Built Well
Completion Diagram.

Well casing diameter, screen length and total depth are dependent on the purpose of the
well and the lithology observed during the investigation activities. The general design and
construction of the wells will follow Standard Practice for Design and Installation of

Upland SQAPP - Draft RI/FS Work Plan « April 17, 2015 13

DNR-00052781



Ground Water Monitoring Wells in Aquifers, ASTM Standard D-5092 (ASTM, 2010),
and Minimum Standards for Construction and Maintenance of Wells, Chapter 173-160
WAC (WAC, 2008).

Based on the previous investigation data, groundwater at the shallowest water table 1s
present at a depth of approximately 30 to 35 feet bgs (relative to the ground surface of the
McConkey Property). The water table wells will be constructed to appropriately
characterize this shallowest water-bearing zone, with 10- to 15-foot screens constructed
across the top of the water table. The screened interval for water table wells is estimated to
be between 30 and 45 feet bgs. However, the final well construction details will be
determined in the field based on the results of field observations. If an aquitard is
encountered at a depth shallower than 45 feet bgs, the water table wells may be
constructed with a shorter and/or shallower screened interval.

The screen length, location and total depth for deep wells will be determined based on
field observations of lithologic units and groundwater occurrence, in accordance with the
following decision criteria:

Deep monitoring wells will be constructed at borings MW-101-X, MW-102-X and MW-
103-X to characterize the vertical extent of contamination in the shallow water-bearing
zone. The wells will either be constructed with screens set at the base of the water-bearing
zone/top of an identified aquitard, or at a set vertical distance beneath the water table or
deepest indication of contamination.

If an aquitard is identified, the deep wells will be constructed with a 10-foot screen
constructed at the base of the shallow water-bearing zone/top of the aquitard.

If no aquitard is identified at a depth shallower than 80 feet bgs, the wells will be
constructed with a 10-foot screen with the top of the screen at a depth corresponding to 20
feet below the deepest indication of contamination.

If no aquitard and no contamination are observed in the boring, the deep well will be
completed with the top of the 10-foot screen installed 20 feet below the bottom of the
screen of the nearest water table well. For example, if the nearest water table well is
constructed with a screen set from 35- to 50 feet bgs; the deep well will be constructed
with a screen set from 70- to 80 feet bgs.

Five perimeter borings will be installed along the boundaries of the upland ISA and
completed as water-table monitoring wells (MW-9WT through MW-14WT; Figure A-2).
The purpose of these explorations is to evaluate the extent of contamination in soil and
groundwater at the upper saturated zone.

Based on the results of the shallow soil investigation, four interior borings, to be located
within the boundaries of the upland ISA, are planned for advancement and completion as
monitoring wells (MW-15WT through MW-19WT) to characterize groundwater in the
vicinity of identified sources of contamination. The locations and actual number of interior
borings will be determined in consultation with EPA after the shallow soil investigation is
completed.

The monitoring wells will be constructed with 2-inch-diameter threaded Schedule 40 PVC
slotted screen and blank casing. Well screens will be 0.010-inch (10 slot) slotted screen.
An artificial filter pack consisting of 10/20 silica sand will be placed around the well

Upland SQAPP — Draft RI/FS Work Plan « April 17, 2015

DNR-00052782



screen, and an annular seal consisting of bentonite chips will be placed above the filter
pack. A concrete surface seal will be set at grade for each new monitoring well. The
finished monitoring wells will be protected with a steel flush-mount monument, or steel
above-ground monument, embedded in the concrete surface seal.

Groundwater samples from Site monitoring wells will be collected and analyzed as
described in Section 3.2.4. Groundwater monitoring data will be evaluated to determine if
study objectives, including identifying the extent of contamination, may have been
achieved, or if additional explorations may be needed.

3.1.4.3 Well Development

Following installation, each new monitoring well will be developed to remove fine-
grained material from inside the well casing and filter pack to the extent practical, and to
improve hydraulic communication between the well screen and the surrounding water-
bearing formation. Depth to water will be measured at start and end of development. The
wells will be developed using an inertial pump and surge block by performing surge and
pump cycles until the water is substantially clear. Surging over the length of the screened
interval will be performed for a set period of time or a minimum of 10 surges. The well
will then be pumped until the water clears significantly. These surge and pump cycles will
be repeated until the water is substantially clear shortly after the start of pumping or until a
maximum of 15 casing volumes of water has been removed.

3.1.5 Hydrogeologic Testing

Hydrogeologic testing and evaluation will be conducted in a subset of monitoring wells in
each water-bearing zone to determine the hydraulic conductivity of aquifer units and
evaluate the influence of tidal fluctuation on groundwater levels. The procedures for slug
test performance and data analysis are presented in Section 3.2.5.1. The procedures for
tidal study data collection and analysis are presented in Section 3.2.5.2.

3.2 Sampling Methods

3.2.1 Exploration and Sample Identification

All samples will be assigned unique identification codes based on a designation scheme
designed to suit the needs of the field personnel, data managers and data users.

Soil explorations that are not completed as monitoring wells will consist of either “SB” for
soil boring or “TP” for test pit, followed by a sequential exploration number. Each soil
sample collected for analysis will be assigned a unique sample identification number
including the exploration number and the depth from which the sample was collected. For
example, the soil sample collected from boring SB-20 at a depth of 7 to 8 feet bgs would
be identified as SB-20-7-8.

The monitoring wells will be identified with a sequential well identification number,
beginning with MW-9 for the water-tables wells and MW-101 for deeper wells. An
identification suffix for each well will indicate the water-bearing zone in which the well is
constructed. Water-table wells will be indicated by a “WT,” for example, the location
name for water-table well MW-9 would be “MW-9WT.” The identification suffix for
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deeper wells will indicate the screen depth. For example, the location name for well MW-
101, which is constructed with the bottom of the screen set at 80 feet bgs would be “MW-
101-80.” Each groundwater sample will be assigned a unique sample identification
number that includes the well number and the 8-digit date on which the sample was
collected. For example, a groundwater sample collected from monitoring well MW-101-X
on May 30, 2015, would be identified as MW-101-X-053015.

3.2.2 Location Positioning

Horizontal coordinates for each soil sampling location will be recorded using a hand-held
global positioning system (GPS) instrument with real-time differential correction. The
horizontal coordinates and elevations of monitoring wells included in the assessment will
be surveyed by a licensed surveyor relative to a common horizontal and vertical datum.
Monitoring well top-of-casing elevations will be surveyed to the nearest 0.01 foot, and
horizontal coordinates to the nearest 0.1 foot, or better. Each well will be surveyed at the
marked spot on the top of the PVC well casing from which depth-to-water measurements
are collected.

3.2.3 Soil Data Collection

Soil samples will be collected from direct-push borings and test pits during the shallow
soil investigation and from deep borings during the deep soil and groundwater
investigation. A geologist from Aspect will oversee the drilling and excavation activities
and prepare a geologic boring or test pit log for each of the explorations completed. The
field representative will visually classify the soils in accordance with ASTM Method D
2488 and record soil descriptions, field screening results, and other relevant details (e.g.,
staining, debris, odors, etc.) on the appropriate field form. If samples are collected for
chemical analysis, the sample ID and depth will also be recorded on the log.

In addition to soil classification, the field representative will screen the soil using a
photoionization detector (PID) to monitor for the presence of volatile organic compounds
(VOCs). The PID will be calibrated daily in the field using the manufacturer’s calibration
standard (100 ppm isobutylene gas). A calibration test, referred to as a “bump test”, will
be performed as necessary in the field using the calibration gas to check that the PID
remains properly calibrated throughout the day.

Soil samples will also be field-screened for presence of petroleum using visual
examination and water sheen tests. The following qualitative nomenclature for oil on soil
samples will include:

e No visible evidence.
e Sheen — Sheen as described by the sheen testing nomenclature described below.

e Staining — Visible brown or black stating on soil. Can be visible as mottling or in
bands. Typically associated with fine-grained soils.

e Coating — Visible brown or black oil coating soil grains. Typically associated with
coarse-grained soils.
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o Qil Wetted — Visible brown or black oil wetting the soil sample. Oil appears as a
liquid and is not held by soil grains. Soils oozing petroleum typically contain
approximately 2 to 3 percent petroleum.

Water sheen tests are conducted by placing a small aliquot of soil (about a tablespoon)
into a cup or tray containing water, gently shaking, and watching for presence of
petroleum sheen. Care will be taken to differentiate sheen created by petroleum (iridescent
swirl of colors, does coalesce after being disturbed) versus other organic matter (angular
“waxy”” sheets”, do not coalesce after being disturbed), and recording the information
appropriately. The perceived magnitude of petroleum sheen (slight, moderate, heavy) will
be recorded with corresponding odors if observed.

All soil samples to be submitted for VOC analyses will be collected in accordance with
U.S. Environmental Protection Agency (EPA) Method 5035A. The soil aliquot for VOC
analysis will be collected from the undisturbed soil sample core using a laboratory-
supplied modified disposable plastic syringe as required by the EPA Method 5035A, and
placed in pre-weighed laboratory supplied vials. For all other analyses, the soil samples
will be removed from the sampler using a decontaminated stainless steel spoon or a
freshly-gloved hand. Gravel-sized material greater than approximately 0.5 inch will be
removed from the sample during mixing. A representative aliquot of the homogenized soil
will be placed into certified-clean jars supplied by the analytical laboratory.

The soil analytical data collection program is presented on Tables A-4 and A-6. Samples
will be submitted for chemical analysis as follows:

e Selected samples from all explorations will be submitted for analysis of polycyclic
aromatic hydrocarbons (PAHs) and VOCs to define the magnitude and extent of
contamination. Preliminary targeted depth intervals are provided on Tables A-4
and A-6. Actual depth intervals will be selected based on field indications of
contamination and observations of lithology and groundwater occurrence. Soil
layers exhibiting evidence of contamination or potential pathways for contaminant
migration will be targeted for sampling.

e A subset of soil samples collected during the initial investigation will be submitted
for analysis of semivolatile organic compounds (SVOCs), cyanide, metals,
pesticides and PCBs to evaluate the potential occurrence of other COPCs.
Preliminary targeted locations and depth intervals are provided on Table A-4.
Actual depth intervals will be selected based on field indications of contamination.

e Representative samples of each distinct geologic unit identified at the Site will be
collected and submitted for physical property testing, including total organic
carbon, grain size, moisture content, and Atterberg limits (for fine-grained soils).
Sample locations will be determined in the field based on observed geology at
deep borings.

o Selected samples exhibiting evidence of petroleum contamination may be
submitted for petroleum hydrocarbon identification by HCID, to assist in source
evaluation and characterization.

e Analytes targeted in subsequent sampling will depend on the results of shallow
soil sampling and source characterization. An initial screening of detected analytes
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compared to initial PRGs will be conducted in consultation with EPA to determine
appropriate analyses for subsequent investigations.

The method, container, and preservation requirements for each laboratory analysis are
provided on Table A-8. QC soil samples (e.g., field duplicates, rinsate blanks, and trip
blanks) will be collected at the respective frequencies prescribed in Section A3.5 of the
QAPP.

3.2.4 Groundwater Data Collection

Groundwater samples will be collected from the monitoring wells and handled in
accordance with the procedures described below:

The locking well cap will be removed and the depth-to-groundwater will be measured
from the surveyed location to the nearest 0.01 foot using an electronic water level
measuring device. The depth to the bottom of the monitoring well will also be measured to
evaluate siltation of the monitoring well. The water level indicator will be decontaminated
between wells.

Each monitoring well will be purged at a low-flow rate less than 0.5 liter per minute (Puls
and Barcelona, 1996) using a dedicated electric submersible or bladder pump. The tubing
intake will be placed just below the center of the saturated section of well screen. During
purging, field parameters (temperature, pH, specific electrical conductance, dissolved
oxygen, and oxidation-reduction potential [ORP]) will be monitored using a YSI meter
and flow-through cell, or equivalent. These field parameters will be recorded at 3-minute
intervals throughout well purging until they stabilize. Stabilization is defined as three
successive readings where the parameter values vary by less than 10% (or 0.5 milligrams
per liter [mg/L] dissolved oxygen if the readings are below 1 mg/L). However, no more
than three well casing volumes will be purged prior to groundwater sample collection.
Three turbidity measurements will also be made before collecting the sample (Hach
2100Q turbidimeter).

Samples with a field-measured specific electrical conductance greater than 1,000 uS/cm or
turbidity greater than 25 nephelometric turbidity units (NTU) will be denoted as such on
the chain of custody form, so that the laboratory can employ appropriate sample
preparation techniques ).

If the monitoring well is completely dewatered during purging, samples will be collected
when sufficient recharge has occurred to allow filling of all sample containers.

Once purging is complete, the groundwater samples will be collected using the same low-
flow rate directly into laboratory-supplied sample containers. Samples for dissolved
metals analyses will be field filtered using an in-line 0.45 um filter; at least 0.5 liter of
water will be purged through the filter prior to sample collection.

QC groundwater samples (e.g., field duplicates and trip blanks) will be collected at the
respective frequencies prescribed in Section 3.5.

Following sampling, the wells cap and monument cap will be secured. Each well’s
dedicated tubing will be retained in a labeled Ziploc bag for subsequent sampling events.
Any damaged or defective well caps or monuments will be noted and scheduled for
replacement, if necessary.
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The groundwater analytical data collection program for the first groundwater sampling
event is presented on Table A-7. The method, container, and preservation requirements for
each laboratory analysis are provided on Table A-8. QC groundwater samples (e.g., field
duplicates, rinsate blanks, and trip blanks) will be collected at the respective frequencies
prescribed in Section 3.5 of the QAPP.

The data collection for the RI/FS will include at least four consecutive quarterly
groundwater monitoring and sampling events. The first event will include chemical
sampling of all existing and newly installed monitoring wells and analysis of groundwater
samples for all of the groundwater COPCs (VOCs including benzene, toluene,
ethylbenzene, and xylenes [BTEX], SVOCs including PAHs, cyanide, and metals: see
Table A-7). A subset of wells will also be analyzed for natural attenuation parameters
(dissolved organic carbon, nitrate, nitrite, sulfate, sulfide, ferrous iron, dissolved
managanese, and alkalinity) as noted in Table A-7. Following the first event, the soil and
groundwater data will be reviewed collectively to determine the scope of work for
additional sampling events. The scope and frequency of subsequent groundwater
monitoring will be determined in consultation with EPA.

3.2.5 Hydrogeologic Data Collection
3.2.5.1 Hydraulic Conductivity Testing

A common method of in situ estimation of the hydraulic conductivity is the slug test. This
method consists of quickly lowering or raising the water level in a well or borehole from
equilibrium and measuring its subsequent rate of rise or fall, respectively. The slug test
method is an efficient, cost-effective method to estimate the hydraulic conductivity of the
hydrogeologic unit in which a particular well is completed.

3.2.5.1.1 Field Procedures

Prior to slug testing, the wells will be fully developed. Any wells where the turbidity
exceeds 50 NTUs will be redeveloped.

The slug tests produce a change in water level within a well and measure the rate of return
to the static water level. This rate of water level change in the well is used to compute the
hydraulic conductivity of the water bearing zone. Depending on the location of the
monitoring well screen relative to the water table, either a slug bar or a pneumatic slug
apparatus will be used to induce a water level change in the well. For monitoring wells
with unsaturated or partially saturated screens, wells where the water table is less than 3
feet above the top of the screen, or for wells where the casing will not hold pressure; a
slug bar of known volume will be used to displace water. For monitoring wells with fully
saturated screens where the water level is greater than 3 feet above the top of the screen; a
pneumatic slug apparatus will be used to displace water. For either test method, the
displacement volume (size of the slug bar or the operating pressure of the pneumatic
apparatus) will be chosen based on the expected hydraulic conductivity of the screened
aquifer interval.

To test the results for dependency of hydraulic head, slug tests will be performed using a
minimum of two different displacement volumes at each well. To test for repeatability, a
minimum of two slug tests will be performed at each displacement volume.
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3.2.5.1.2 Slug Bar Testing Methods

Slug bars will be one inch in diameter to allow passage of the transducer cable inside a
standard 2 inch diameter well casing. Slug bar lengths of 1.3, 2.6, or 5.0 feet will be used
to produce approximately 0.5, 1.0, or 2.0 feet of displacement in a 2 inch monitoring well;
respectively.

The water level in the well will be measured using a vented pressure transducer (5 or 15psi
range) and collected electronically on a data logger set to a nearly continuous time interval
(0.1 second data logging frequency). Manually collected water level measurements, taken
periodically throughout the test with a water level indicator, will be used to confirm results
collected from the pressure transducer. Prior to the testing, the pressure transducer will be
installed to avoid contact with the slug bars. Once the transducer is in place and the data
logger is programmed, the slug bar will be lowered on a line until it is just above water —
as evidenced by change in monitored pressure reading when bottom of slug bar enters
water or by a level indicator lowered with the slug.

Falling Head Test. To initiate the falling head test, the slug bar will be dropped into the
groundwater so it is fully submerged. The insertion should be done quickly, and with care
taken not to disturb the pressure transducer. Water in the well will rapidly rise, then slowly
fall to meet the initial static water level over time. The pressure will be monitored to
confirm initial displacement was relatively instantaneous compared to the response. When
the pressure transducer indicates that water levels have recovered 80% (for low-K
formations) to 95% (for high-K formations) of the initial displacement, the test will be
concluded, at which time the water level will be confirmed manually.

Rising Head Test. At the completion of the each falling head test, the slug bar is fully
submerged and the water level has returned to near static conditions. The rising head test
will be initiated at this time by quickly raising the slug bar will completely out of water
without disturbing the pressure transducer. Water in the well will rapidly fall and then rise
to meet the initial static water level over time. The pressure will be monitored to confirm
nitial displacement was relatively instantaneous compared to the response. When the
pressure transducer indicates that water levels have recovered 80% (for low hydraulic
conductivity formations) to 95% (for high hydraulic conductivity formations) of the initial
displacement, the test will be concluded, at which time the water level will be confirmed
manually.

3.2.5.1.3 Pneumatic Testing Methods

The pneumatic slug apparatus creates an airtight seal with the well casing and uses
compressed nitrogen to displace water in the well casing. The apparatus consists of the
following items:

e 22 cubic foot compressed nitrogen bottle with primary regulator and secondary 0-
10 psi low pressure regulator; and

e PVC wellhead assembly with pressure relief valve, analog pressure gauge (0-100
inches of water range), pressure transducer cable compression fitting, and flexible
rubber PVC coupling,
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Similar to the slug bar testing method, the water level in the well will be measured using a
vented pressure transducer (5 or 15psi range) and collected electronically on a data logger
set to a nearly continuous time interval (0.1 second data logging frequency).

Rising Head Test. The pneumatic slug test is initiated by closing the pressure relief valve
and slowly adjusting the low pressure regulator to the desired pressure (displacement).
Pressures of 6, 12, and 24 inches of water correspond to water level displacements of
approximately 0.5, 1.0, or 2.0 feet; respectively. As the headspace in the well is being
pressurized and the water level is equilibrating, the pressure transducer will read an
elevated pressure. Following equilibration of the water level, the pressure transducer
reading will be consistent with pre-test readings. After the transducer readings have
stabilized, the pressure relief valve is then opened quickly to allow the water level in the
well to return to static conditions. The valve should be opened quickly without disturbing
the pressure transducer. When the pressure transducer indicates that water levels have
recovered 80% (for low hydraulic conductivity formations) to 95% (for high hydraulic
conductivity formations) of the initial displacement, the test will be concluded.

Falling Head Test. The pneumatic slug testing apparatus does not support falling head
slug testing. The initial pressurization of the well casing is functionally equivalent to a
falling head test. Equilibration time is dependent on hydraulic conductivity, and the
equilibration time of a given pressure (displacement) will be equivalent to the recovery
time for a rising head test.

3.2.5.1.4 Data Analysis

The recovery data of the slug tests will be used to estimate the hydraulic conductivity of
the formation adjacent to screened interval of each monitoring well through the
comparison of theoretical models. Theoretical models such as Hvorslev (1951), Cooper et
al. (1967), Bouwer and Rice (1976), and Dagan (1978) will be used for typical water level
recovery curves. In the event that inertial effects or oscillatory water level responses are
observed, the theoretical model of Springer-Gelhar (1991) shall be used when applicable
in high hydraulic conductivity formations. The appropriate model for each well will be
determined after data is plotted and inspected. The use of a curve-matching computer
software program may be used for effective analysis. Potential well skin effects will be
assessed using methods described in Butler (1996).

3.2.5.2 Tidal Study

A tidal study will be conducted to evaluate effects of tidal fluctuations on nearshore
groundwater levels, and thus flow direction, throughout the tidal cycle. The tidal study
will involve collection of continuous water level measurements over a 72- to 96-hour
period at select monitoring wells. The tidal study will include wells screened at the water
table and in all deeper water-bearing zones that are identified and in which wells are
constructed. Where present, monitoring wells located at varying distances from the
shoreline along a flow path will be used in the tidal study to evaluate tidal influence on
groundwater with distance from the shoreline.

Each of the wells will be equipped with a downhole pressure transducer/data logger to
allow automated collection of water level data at S-minute intervals. A data logger will
also be placed in the Port Washington Narrows to directly record tidal fluctuations. A
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barometric pressure data logger will also be installed to allow water level data to be
corrected for changes in atmospheric pressure throughout the study. During installation of
the data loggers, a manual depth-to-water measurement will be collected in each well
when the data logger takes its first reading, and again at the end of the test prior to
removing the logger. The depth-to-water measurements (below surveyed top of well
casing) provide groundwater elevations which will be used to convert the data logger
readings into groundwater elevations. A round of concurrent water level measurements
will also be collected in all upland wells during the tidal study.

The tidal data from each well will be analyzed using the method of Serfes (1991) to derive
a tidally-averaged groundwater elevation for the study period. The data from the wells will
be used to assess the net (tidally averaged) groundwater flow direction and hydraulic
gradients. Aquifer hydraulic conductivity will be estimated from the tidal study data using
the stage ratio and time lag methods of Ferris (1963).

3.3 Sample Handling Requirements

This section addresses the sampling program requirements for field decontamination,
investigation-derived waste management, sample custody, and sample shipping
requirements.

3.3.1 Sample Handling Procedures

Soil and groundwater samples collected for chemical analysis will be placed in
appropriately sized, laboratory prepared, pre-cleaned, labeled sample containers and
capped with Teflon®-lined lids (Table A-8).

Each sample label will contain the project name, sample ID, preservation technique
(where applicable), date and time of collection, and the initials of the person(s) preparing
the sample. A completed sample label will be affixed to each sample container.

3.3.2 Decontamination Procedures

All non-disposable sampling equipment (stainless steel spoons and bowls) will be
decontaminated before collection of each sample. The decontamination sequence consists
of a scrub with a non-phosphate (Alconox) solution, followed by tap water (potable) rinse,
and finished with thorough spraying with deionized or distilled water. A solvent rinse —
methanol or hexane — may be used to remove petroleum product from sampling equipment
prior to the decontamination procedure described above.

3.3.3 Field-generated Waste Disposal

The investigation and sampling methods described in this SQAPP will generate the
following investigation-derived waste (IDW):

¢ Soil and drilling cuttings
e Groundwater (development and purge water)
e Decontamination water

e Personal protective equipment (PPE)
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¢ Disposable sampling equipment (dedicated samplers, tubing, etc.)

All IDW will be segregated by media (soil/solid, liquid, and refuse [PPE and disposables])
and placed in labeled Washington State Department of Transportation (DOT)-approved
drums pending the analytical results to determine appropriate disposal. Each drum will be
labeled with the following information:

¢ Non Classified IDW

e Content of the drum (soil, water, PPE) and its source (i.e., the exploration[s] from
which the contents came);

e Date IDW was generated; and
e Name and telephone number of the contact person.

The drums of IDW will be temporarily consolidated on-site, profiled (in accordance with
applicable waste regulations) based on available analytical data, and disposed of
appropriately at a permitted off-site disposal facility. Containers of IDW will be on site
less than 90 days from date of generation.

Documentation for off-site disposal of IDW will be maintained in the project file.
3.3.4 Shipping Requirements and Chain-of-Custody

Upon collection, samples will be placed upright in a cooler. Ice or blue ice will be placed
in each cooler to meet sample preservation requirements. Inert cushioning material will be
placed in the remaining space of the cooler as needed to limit movement of the sample
containers. If the sample coolers are being shipped, not hand carried, to the laboratory, the
chain of custody form will be placed in a waterproof bag taped to the inside lid of the
cooler for shipment.

After collection, samples will be maintained in Aspect’s custody until formally transferred
to the analytical laboratory. For purposes of this work, custody of the samples will be
defined as follows:

¢ In plain view of the field representatives;
e Inside a cooler that is in plain view of the field representative; or

¢ Inside any locked space such as a cooler, locker, car, or truck to which the field
representative has the only immediately available key(s).

A chain of custody record provided by the laboratory will be initiated at the time of
sampling for all samples collected. The record will be signed by the field representative
and others who subsequently take custody of the sample. Couriers or other professional
shipping representatives are not required to sign the chain of custody form; however,
shipping receipts will be collected and maintained as a part of custody documentation in
project files. A copy of the chain of custody form with appropriate signatures will be kept
by Aspect’s project manager.

All samples will be shipped or hand-delivered to the analytical laboratory no later than the
day after collection. Samples collected on Friday may be held until the following Monday

Upland SQAPP - Draft RI/FS Work Plan « April 17, 2015 23

DNR-00052791



for shipment, provided that this does not jeopardize any hold time requirements. Specific
sample shipping procedures are as follows:

¢ FEach cooler or container holding the samples for analysis will be hand-delivered
the day of sample collection, couriered, or shipped via overnight delivery to the
appropriate analytical laboratory. In the event that Saturday delivery is required,
the field coordinator will contact the analytical laboratory before 3 p.m. on Friday
to ensure that the laboratory is aware of the number of containers shipped and the
airbill tracking numbers for those containers.

e Coolant ice will be sealed in separate plastic bags and placed in the shipping
containers.

¢ Individual samples will be placed in a sealable plastic bag, packed to prevent
breakage, and transported in a sealed ice chest or other suitable container.

e (lass jars will be separated in the shipping container by shock absorbent material
(e.g., bubble wrap) to prevent breakage.

o If the samples are transferred using a commercial shipping company, the following
procedures will be followed:

o The shipping containers will be clearly labeled with sufficient information
(name of project, time and date container was sealed, person sealing the
container, and consultant’s office name and address) to enable positive
identification.

o The shipping waybill number will be documented on all chain of custody
forms accompanying the samples.

o Chain of custody forms will be enclosed in a plastic bag and placed inside the
cooler.

o A minimum of two signed and dated chain of custody seals will be placed on
adjacent sides of each cooler prior to shipping.

o Each cooler will be wrapped securely with strapping tape, labeled “Glass —
Fragile” and “This End Up,” and be clearly labeled with the laboratory’s
shipping address and the consultant’s return address.

Upon transfer of sample possession to the analytical laboratory, the persons transferring
custody of the sample container will sign the chain of custody form. Upon receipt of
samples at the laboratory, the person receiving the sample will sign the chain of custody
form. The shipping container seals will be broken (if applicable) and the receiver will
record the condition of the samples on a sample receipt form. Chain of custody forms will
be used internally in the lab to track sample handling and final disposition.

3.4 Laboratory Methods

This section summarizes the target physical and chemical analyses for the soil and
groundwater samples to be collected during the upland portion of the RI. All sample
analyses will be conducted in accordance with EPA-approved methods and this Upland
SQAPP. Prior to analyses, all samples will be maintained according to the appropriate
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holding times and temperatures for each analysis (Table A-8). Analytes, analytical

methods, and target detection limits for chemical and physical testing are presented in
Tables A-2 and A-3.

Chemical/physical testing will be conducted at Friedman & Bruya, Inc. and Analytical
Resources, Inc. Both laboratories are accredited under the National Environmental
Laboratories Accreditation Program. All chemical and physical testing will adhere to the
most recent EPA QA/QC procedures outlined in the approved analytical methods and in
this Upland SQAPP. If more current analytical methods are available, the laboratories will
use them. The laboratories have provided a list of practical method reporting limits for
each analyte of interest, which are summarized on Tables A-2 and A-3.

The analytical methodologies to be employed for the analyses of samples collected during
the RI/FS are in accordance with the following documents:

e USEPA SW Methods — USEPA Test Methods for Evaluating Solid Waste,
Physical/Chemical Methods, SW-846, Third Edition, December 1996.

e USEPA Method 1631, Revision E: Mercury in Water by Oxidation, Purge and
Trap, and Cold Vapor Atomic Fluorescence Spectrometry, Office of Water, U.S.
Environmental Protection Agency, August 2002, EPA-821-R-02-019.

¢ Standard Methods for the Examination of Water and Wastewater, American Public
Health Association, 20th Edition, 1995.

e Ecology Analytical Methods for Petroleum Hydrocarbons. Publication No. ECY
97-602. June 1997.

Table A-8 lists the laboratory analytical methods for soil and groundwater analyses to be
performed during the RI/FS, along with samples containers, preservation, and analytical
holding times for each analysis.

3.5 Quality Assurance/Quality Control

3.5.1 Field Quality Control

Beyond use of standard sampling protocols defined in this Upland SQAPP, field QC
procedures include maintaining the field instrumentation used. Field instruments (e.g., PID
for evaluating presence of VOCs in soil samples, and the YSI meter for measuring field
parameters during groundwater sampling) are maintained and calibrated regularly prior to
use, 1n accordance with manufacturer recommendations.

In addition, field QC samples will be collected and submitted for analyses to monitor the
precision and accuracy associated with field procedures. Field QC samples to be collected
and analyzed for this RI include field duplicates, trip blanks, and equipment rinsate blanks.
The definition and sampling requirements for field QC samples are presented below.

Blind Field Duplicates. Blind field duplicate samples are used to check for sampling and
analysis reproducibility; however, the field duplicate sample results include variability
introduced during both field sampling and laboratory preparation and analysis, and EPA
data validation guidance provides no specific evaluation criteria for field duplicate
samples. Advisory evaluation criteria are set forth at 35% for RPD (if both results are
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greater than 5 times the RL) and 2 times the RLs for concentration difference (if either of
the result is less than 5 times the RL) between the original and field duplicate results.

Field Duplicates will be submitted “blind” to the laboratory as discrete samples (i.e., given
unique sample identifiers to keep the duplicate identity unknown to the laboratory), but
will be clearly identified in the field log. Field duplicate samples will be collected at a
frequency of 5% (1 per 20) of the field samples for each matrix and analytical method, but
not less than one duplicate per sampling event per matrix.

If a given soil sample depth interval lacks sufficient volume (recovery) to supply material
for a planned analysis and its field duplicate analysis, the field duplicate aliquot will be
collected for that analysis from another depth interval in that same location if practical.

Trip Blank Samples. Trip blank samples will be used to monitor possible VOC cross
contamination occurring during sample transport. Trip blank samples are prepared and
supplied by the laboratory using organic-free reagent-grade water into a VOC wvial prior to
the collection of field samples. The trip blank sample vials are placed with and accompany
the VOC and gasoline-range total petroleum hydrocarbon (TPH) samples through the
entire transporting process. One trip blank will be collected for each soil sampling round
and each groundwater sampling round where VOC or gasoline-range TPH analyses are
conducted.

In case a target compound is present in a trip blank, results for all samples shipped with
this trip blank will be evaluated and data qualified accordingly if determined that the
results are affected.

Equipment Rinsate Blank Samples. Equipment rinsate blanks are collected to determine
the potential of cross-contamination introduced by soil sampling equipment that is used
between samples. Groundwater sampling is conducted using dedicated equipment;
therefore, rinsate blanks are not needed for groundwater sampling QC. The deionized
water used for soil sampling equipment decontamination is rinsed through the
decontaminated sampling equipment and collected into adequate sample containers for
analysis of VOCs, low-level PAHs, and priority pollutant metals The blank is then
processed, analyzed, and reported as a regular field sample. One rinsate blank will be
conducted for each round of soil sampling. The rinsate blank sampled will be labeled with
a “RB-* prefix and the date it is collected (e.g., RB-053015).

3.5.2 Laboratory Quality Control

The laboratories’ analytical procedures must meet requirements specified in the respective
analytical methods or approved laboratory standard operating procedures (SOPs), e.g.,
instrument performance check, initial calibration, calibration check, blanks, surrogate
spikes, internal standards, and/or labeled compound spikes. Specific laboratory QC
analyses required for this project will consist of the following at a minimum:

Instrument tuning, instrument initial calibration, and calibration verification analyses as
required in the analytical methods and the laboratory standard operating procedures
(SOPs);
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Laboratory and/or instrument method blank measurements at a minimum frequency of 5%
(1 per 20 samples) or in accordance with method requirements, whichever is more
frequent; and

Accuracy and precision measurements as defined in Table A-1, at a minimum frequency
of 5% (1 per 20 samples) or in accordance with method requirements, whichever is more
frequent. In cases where a pair of MS/MSD or MS/laboratory duplicate analyses are not
performed on a project sample, a set of LCS/LCSD analyses will be performed to provide
sufficient measures for analytical precision and accuracy evaluation.

The laboratory’s QA officers are responsible for ensuring that the laboratory implements
the internal QC and QA procedures detailed in their Quality Assurance Manual.

3.6 Field Instrument/Equipment Calibration

Maintenance and calibration of instruments used in the field for sampling (e.g., PID for
evaluating presence of VOCs in soil samples, and the YSI meter for measuring field
parameters during groundwater sampling) will be conducted regularly in accordance with
manufacturer recommendations prior to use. The Aspect field coordinator will be
responsible for verifying that required maintenance has been performed prior to using
equipment in the field. Equipment maintenance and calibration information will be
documented in the instrument’s calibration log. Detailed information regarding the
calibration procedures and frequency of equipment calibration is provided in each specific
manufacturers instruction manual.

3.7 Inspection/Acceptance of Supplies and Consumables

Inspection and acceptance of field supplies, including laboratory-prepared sampling
bottles, will be performed by the field coordinator. All primary chemical standards and
standard solutions used for this project, either in the field or laboratory, will be traceable
to documented, reliable commercial sources. Standards will be validated to determine their
accuracy by comparison with an independent standard. Any impurities found in the
standard will be documented.

3.8 Data Management

Daily field records, a combination of field logbooks, field forms and chain of custody
forms, will make up the primary documentation for field activities. The daily field records
will be checked for completeness and accuracy by the field coordinator. Upon completion
of review, hard copy notes and forms will be scanned to create an electronic record of the
daily field activities. Information pertaining to sampling locations, dates, depths,
equipment and the sample identifiers will be entered into the project database. All
manually-entered data will be reviewed and verified by a second party.

Laboratory data will be provided to the Data Manager in the EQuIS electronic format.
Laboratory data that is electronically provided and loaded into the database will undergo a
check against the laboratory hard copy data. Data will be validated or reviewed manually,
and qualifiers, if assigned, will be entered manually. The accuracy of all manually-entered
data will be verified by a second party. Data tables and reports will be exported from
EQuIS to Microsoft Excel tables.
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4 Assessments and Response Actions

Once data are received from the laboratory, a number of QC procedures will be followed
to provide an accurate evaluation of the data quality. Specific procedures will be followed
to assess data precision, accuracy, and completeness.

4.1 Compliance Assessments

Laboratory and field performance audits consist of on-site reviews of QA systems and
equipment for sampling, calibration, and measurement. Laboratory audits will not be
conducted as part of this study; however, all laboratory audit reports will be made
available to the project QA/QC Manager upon request. The laboratory is required to have
written procedures addressing internal QA/QC; these procedures have been submitted and
will be reviewed by the project QA/QC Manager to ensure compliance with the QAPP.
The laboratory must ensure that personnel engaged in sampling and analysis tasks have
appropriate training. The laboratory will, as part of the audit process, provide for
consultant’s review of written details of any and all method modifications planned.

4.2 Response and Corrective Actions

The following paragraphs identify the responsibilities of key project team members and
actions to be taken in the event of an error, problem, or nonconformance to protocols
identified in this document.

4.2.1 Field Activities

The field coordinator will be responsible for correcting equipment malfunctions during
field sampling activities. The project manager will be responsible for resolving situations
identified by the field coordinator that may result in non-compliance with the SQAPP. All
corrective measures will be documented in the field logbook.

4.2.2 Laboratory

The laboratory is required to comply with their SOPs. The Laboratory Manager will be
responsible for ensuring that appropriate corrective actions are initiated as required for
conformance with this QAPP. All laboratory personnel will be responsible for reporting
problems that may compromise the quality of the data.

If routine QC audits by the laboratory result in detection of unacceptable conditions or
data, actions specified in the laboratory SOPs will be taken. Specific corrective actions are
outlined in each SOP used and can include the following:

¢ Identifying the source of the violation;

e Reanalyzing samples if holding time criteria permit;

e Resampling and analyzing;

¢ Evaluating and amending sampling and analytical procedures; and/or

e Accepting but qualifying data to indicate the level of uncertainty.
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If unacceptable conditions occur, the laboratory will contact Aspect’s project manager to
discuss the issues and determine the appropriate corrective action. Corrective actions taken
by the laboratory during analysis of samples for this project will be documented by the
laboratory in the case narrative associated with the affected samples.

In addition, the project data quality manager will review the laboratory data generated for
this investigation to ensure that project DQOs are met. If the review indicates that non-
conformances in the data have resulted from field sampling or documentation procedures
or laboratory analytical or documentation procedures, the impact of those non-
conformances on the overall project data usability will be assessed. Appropriate actions,
including re-sampling and/or re-analysis of samples may be recommended to the project
manager to achieve project objectives.

4.3 Reports to Management

Corrective actions will be required if deviations from the methods or QA requirements
established in this SQAPP are encountered. The project manager will provide assistance in
resolving the issue and corrective actions will be taken immediately, if possible. Any issue
that ultimately affects the quality of the data, or results in a change of scope in the work
described in the SQAPP will be documented in the field logbook. A description of the
issue, the attempted resolution, and any effects on data quality or usability will be
provided in the data report submittal.
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5 Data Validation and Usability

This section describes the processes that will be used to review project quality data.

5.1 Data Review, Validation, and Verification

During the validation process, analytical data will be evaluated for method quality control
and laboratory quality control compliance, and their validity and applicability for program
purposes will be determined. All data will undergo a 90% Stage 2B and 10% Stage 4 data
validation. Based on the findings of the validation process, data validation qualifiers may
be assigned. The validated project data, including qualifiers, will be entered into the
project database, thus enabling this information to be retained or retrieved, as needed.

5.2 Validation and Verification Methods

Data validation includes signed entries by the field and laboratory technicians on field data
sheets and laboratory datasheets, respectively; review for completeness and accuracy by
the FC and Laboratory Manager; review by the Data Manager for outliers and omissions;
and the use of QC criteria to accept or reject specific data. All data will be entered into the
EQuIS database and a raw data file printed. Ten percent verification of the database raw
data file and one hundred percent verification of assigned qualifiers will be performed by a
second data manager or designee. Any errors found will be corrected on the raw data
printout sheet. After the raw data is checked, the top sheet will be marked with the date the
checking is completed and the initials of the person doing the checking. Any errors in the
raw data file will be corrected, and the database established.

All laboratory data will be reviewed and verified to determine whether all DQOs have
been met, and that appropriate corrective actions have been taken, when necessary. The
project QA/QC Manager or designee will be responsible for the final review of all data
generated from analyses of samples.

The first level of review will take place in the laboratory as the data are generated. The
laboratory department manager or designee will be responsible for ensuring that the data
generated meet minimum QA/QC requirements and that the instruments were operating
under acceptable conditions during generation of data. DQOs will also be assessed at this
point by comparing the results of QC measurements with pre-established criteria as a
measure of data acceptability.

The analysts and/or laboratory department manager will prepare a preliminary QC
checklist for each parameter and for each sample delivery group (SDG) as soon as analysis
of an SDG has been completed. Any deviations from the DQOs listed on the checklist will
be brought to the attention of the Laboratory Manager to determine whether corrective
action is needed and to determine the impact on the reporting schedule.

Data packages will be checked for completeness immediately upon receipt from the
laboratory to ensure that data and QA/QC information requested are present. Data quality
will be assessed by a reviewer using current CLP NFG data validation requirements (EPA
1999; EPA 2002) by considering the following:

¢ Holding times
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o [Initial calibrations

¢ Continuing calibrations

e Method blanks

e Surrogate recoveries

e Detection limits

e Reporting limits

e Laboratory control samples

e MS/MSD samples

e Standard reference material results

The data will be validated in accordance with the project specific DQOs described above,

analytical method criteria, and the laboratory’s internal performance standards based on
their SOPs.

5.3 Reconciliation with User Requirements

The QA/QC Manager will review data to determine if DQOs have been met. If data do not
meet the project’s specifications, the QA/QC Manager will review the errors and
determine if the problem is due to calibration/maintenance, sampling techniques, or other
factors, and will suggest corrective action. It is expected that the problem would be able to
be corrected by retraining, revision of techniques, or replacement of supplies/equipment; if
not, the DQOs will be reviewed for feasibility. If specific DQOs are not achievable, the
QA/QC Manager will recommend appropriate modifications. Any revisions will require
approval by EPA. If matrix interference is suspected to have attributed to the exceedance,
adequate lab documentation must be presented to demonstrate that instrument
performance and/or laboratory technique did not bias the result. In cases where the DQOs
have been exceeded and corrective actions did not resolve the outlier, data will be
qualified per CLP NFG (EPA 1999, 2004). In these instances, the usability of the data will
be determined by the extent of the exceedance.
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Table A-1. Measurement Quality Control Indicators
Bremerton Gas Works Site
Bremerton, Washington

Measurement Quality
Indicators QC Parameters

RPD values of:

(1) LCS/LCS Duplicate

Precision
(2) MS/MSD

(3) Field Duplicates

Percent Recovery (%R) or Percent Difference (%D) values of:

(1) Initial Calibration and Calibration Verification

(2) LCS

(3) MS

(4) Surrogate Spikes

Accuracy/Bias
Results of:

(1) Instrument and Calibration Blank

(2) Method (Preparation) Blank

(3) Trip Blank

(4) Equipment Rinsate Blank

Results of All Blanks

Representativeness Sample Integrity (CoC and Sample Receipt Forms)

Holding Times

Sample-specific reporting limits

Comparability Sample Collection Methods

Laboratory Analytical Methods

Data qualifiers

Completeness Laboratory deliverables

Requested/Reported valid results

Sensitivity MDLs and MRLs

Notes:
LCS — Laboratory Control Sample
MDL - Method detection limit
MRL - Method reporting limit
MS/MSD - Matrix spike/matrix spike duplicate

Aspect Consulting Table A-1
4/17/15 Draft RI/FS Work Plan - Upland SQAPP
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Table A-2. Measurement Quality Objectives for Soil Samples

Bremerton Gas Works Site
Bremerton, Washington

LCS/LCS MS/MSD Surrogate
Analyte Name mpL™ MRL %R™ %R™ RPD (%) | %R™
Cyanide, Total by EPA 9014 (mg/kg)
Cyanide 00300 | 00500 [ 75-120 75 - 125 20 n/a
Total Organic Carbon by Plumb 1981 (%)
Total Organic Carbon nfa_ | 0200 [ 75-120 75 - 125 20 n/a
Metals by EPA 200.8 (mg/kg)
Antimony 0.0000100 | 0.000200 75-125 80- 120 20 n/a
Arsenic 0.0000480 | 0.000200 75-125 80- 120 20 n/a
Beryllium 0.0000210 | 0.000200 75-125 80- 120 20 n/a
Cadmium 0.0000100 | 0.000100 75-125 80-120 20 n/a
Chromium 0.0000450 | 0.000500 75-125 80-120 20 n/a
Cobalt 0.0000110 | 0.000200 75-125 80-120 20 n/a
Copper 0.000158 | 0.000500 75-125 80-120 20 n/a
Lead 0.0000460 | 0.000100 75-125 80- 120 20 n/a
Manganese 0.0000220 | 0.000500 75-125 80- 120 20 n/a
Nickel 0.0000790 | 0.000500 75-125 80- 120 20 n/a
Selenium 0.000324 0.00200 75-125 80- 120 20 n/a
Silver 0.00000800 | 0.000200 75-125 80- 120 20 n/a
Thallium 0.00000400 | 0.000200 75-125 80- 120 20 n/a
Zinc 0.000497 0.00400 75-125 80-120 20 n/a
Mercury by EPA 7471B (mg/kg)
Mercury | 0.00210 0.0250 75-125 80-120 20 n/a
Volatile Organic Compounds (VOCs) by SW8260C (ug/kg)
1,1,1,2-Tetrachloroethane 0.233 1.00 80-120 80-120 30 n/a
1,1,1-Trichloroethane 0.226 1.00 78 -133 78 -133 30 n/a
1,1,2,2-Tetrachloroethane 0.253 1.00 71-120 71-120 30 n/a
1,1,2-Trichloroethane 0.286 1.00 77 - 120 77 - 120 30 n/a
1,1,2-Trichlorotrifluoroethane (Freon 113) 0.287 2.00 72-142 72 -142 30 n/a
1,1-Dichloroethane 0.203 1.00 65-139 65-139 30 n/a
1,1-Dichloroethene 0.336 1.00 73-138 73-138 30 n/a
1,2,3-Trichlorobenzene 0.305 5.00 76-122 76-122 30 n/a
1,2,3-Trichloropropane 0.517 2.00 75-120 75-120 30 n/a
1,2,4-Trimethylbenzene 0.230 1.00 77 - 125 77 - 125 30 n/a
1,2-Dibromo-3-chloropropane 0.586 5.00 61- 128 61- 128 30 n/a
1,2-Dichloroethane 0.191 1.00 77 - 120 77 - 120 30 n/a
1,2-Dichloroethene, cis- 0.240 1.00 75-124 75-124 30 n/a
1,2-Dichloroethene, trans- 0.266 1.00 73-131 73-131 30 n/a
1,2-Dichloropropane 0.162 1.00 74 - 120 74 - 120 30 n/a
1,3,5-Trimethylbenzene (Mesitylene) 0.254 1.00 77 - 126 77 - 126 30 n/a
1,3-Dichloropropane 0.209 1.00 77 - 120 77 - 120 30 n/a
1,3-Dichloropropene, cis- 0226 1.00 80-124 80-124 30 n/a
1,3-Dichloropropene, trans- 0.216 1.00 80-126 80-126 30 n/a
1,4-Dichloro-2-butene, trans- 0.437 5.00 62-127 62-127 30 n/a
2-Butanone (MEK) 0.513 5.00 64 - 120 64 - 120 30 n/a
2-Hexanone (Methyl butyl ketone) 0.439 5.00 62 - 128 62 - 128 30 n/a
4-Chlorotoluene 0.277 1.00 75-121 75-121 30 n/a
4-Isopropyltoluene (4-Cymene) 0.236 1.00 78 -131 78 - 131 30 n/a
Acetone 0.482 5.00 48 - 132 48 - 132 30 n/a
Acrolein 3.81 50.0 60- 130 60 - 130 30 n/a
Acrylonitrile 1.03 5.00 59- 124 59-124 30 n/a
Benzene 0.296 1.00 80- 120 80- 120 30 n/a
Bromobenzene 0.153 1.00 75- 120 75- 120 30 n/a
Bromochloromethane 0.323 1.00 69-133 69-133 30 n/a
Bromodichloromethane 0.254 1.00 80-122 80-122 30 n/a
Bromoform (Tribromomethane) 0.297 1.00 63-120 63- 120 30 n/a
Bromomethane (Methyl bromide) 0.187 1.00 40-172 40- 172 30 n/a
Carbon disulfide 0.559 1.00 72 - 146 72 - 146 30 n/a
Carbon tetrachloride (Tetrachloromethane) 0.213 1.00 76 - 136 76 - 136 30 n/a
Chlorobenzene 0.219 1.00 80-120 80-120 30 n/a
Chloroethane 0.462 1.00 53-154 53-154 30 n/a
Chloroform 0.234 1.00 75-126 75-126 30 n/a
Chloromethane 0.263 1.00 65-129 65-129 30 n/a
Dibromochloromethane 0.266 1.00 77 - 123 77 -123 30 n/a
Dibromomethane 0.147 1.00 80-120 80-120 30 n/a
Dichlorodifluoromethane 0.207 1.00 67 -142 67 - 142 30 n/a
Dichloromethane (Methylene chloride) 0.635 2.00 61-128 61-128 30 n/a
Ethylbenzene 0.202 1.00 80- 120 80-120 30 n/a
Ethylene dibromide (1,2-Dibromoethane) 0.176 1.00 79 - 120 79 - 120 30 n/a
Hexachlorobutadiene (Hexachloro-1,3-butadiene) 0.410 5.00 72 - 135 72 - 135 30 n/a
Isopropylbenzene {Cumene) 0.233 1.00 77 - 127 77 - 127 30 n/a
Methyl iodide {(lodomethane) 0.215 1.00 34-181 34-181 30 n/a
Methyl isobutyl ketone (4-Methyl-2-pentanone or (MIBK)) 0.420 5.00 70- 124 70- 124 30 n/a
Methyl tert-butyl ether (MTBE) 0.231 1.00 68 - 124 68 - 124 30 n/a
n-Butylbenzene 0.262 1.00 75-134 75-134 30 n/a
n-Propylbenzene 0.272 1.00 76 - 126 76 - 126 30 n/a
o-Xylene 0.224 1.00 80-120 80- 120 30 n/a
sec-Butylbenzene 0.240 1.00 77 - 127 77 - 127 30 n/a
Styrene 0.138 1.00 80- 122 80- 122 30 n/a
Aspect Consulting
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Table A-2. Measurement Quality Objectives for Soil Samples

Bremerton Gas Works Site
Bremerton, Washington

LCS/LCS MS/MSD Surrogate
Analyte Name mpL™ MRL %R™ %R™ RPD (%) | %R™
tert-Butylbenzene 0.306 1.00 77 - 125 77 - 125 30 n/a
Tetrachloroethene (PCE) 0.257 1.00 76 - 131 76 - 131 30 n/a
Toluene 0.151 1.00 78 - 120 78 - 120 30 n/a
Trichloroethene (TCE) 0.212 1.00 80-120 80- 120 30 n/a
Trichlorofluoromethane {Fluorotrichloromethane) 0.266 1.00 57 - 161 57 - 161 30 n/a
Vinyl acetate 0.381 5.00 54 -138 54 -138 30 n/a
Vinyl chloride 0.235 1.00 74 - 134 74 - 134 30 n/a
1,2-Dichloroethane-d4 n/a n/a n/a n/a n/a 80- 149
1,2-Dichlorobenzene-d4 n/a n/a n/a n/a n/a 80-120
Toluene-d8 n/a n/a n/a n/a n/a 77 - 120
4-Bromofluorobenzene n/a n/a n/a n/a n/a 80-120
Dibromofluoromethane n/a n/a n/a n/a n/a 80-120
Semivolatile Organic Compounds (SVOCs) by SW8270D (ug/kg)
1,2,4-Trichlorobenzene 15.9 67.0 50- 120 50-120 30 n/a
1,2-Dichlorobenzene 18.4 67.0 48 - 120 48 - 120 30 n/a
1,3-Dichlorobenzene 15.7 67.0 47 - 120 47 - 120 30 n/a
1,4-Dichlorobenzene 15.6 67.0 46 - 120 46 - 120 30 n/a
1,4-Dioxane n/a 67.0 n/a n/a 30 n/a
2,2'-Oxybis {1-chloropropane) 18.7 67.0 36 - 120 36 - 120 30 n/a
2,4,5-Trichlorophenol 150 330 52 -120 52 -120 30 n/a
2,4,6-Trichlorophenol 142 330 51-120 51-120 30 n/a
2,4-Dichlorophenol 74.7 330 51-120 51-120 30 n/a
2,4-Dimethylphenol 16.2 67.0 40 - 120 40 - 120 30 n/a
2,4-Dinitrophenol 77.3 670 15-169 15-169 30 n/a
2,4-Dinitrotoluene 96.0 330 57 -127 57 -127 30 n/a
2,6-Dinitrotoluene 96.0 330 54 -124 54 -124 30 n/a
2-Chloronaphthalene 21.3 67.0 48 - 120 48 - 120 30 n/a
2-Chlorophenol 14.3 67.0 45 - 120 45 - 120 30 n/a
2-Methylphenol {o-Cresol) 23.3 67.0 45 - 120 45 - 120 30 n/a
2-Nitroaniline 120 330 51-120 51-120 30 n/a
2-Nitrophenol 63.4 67.0 50-120 50-120 30 n/a
3,3'-Dichlorobenzidine 89.3 330 37 -140 37 -140 30 n/a
3-Methylphenol & 4-Methylphenol {m&p-Cresol) n/a n/a n/a n/a n/a n/a
3-Methylphenol {m-Cresol) n/a n/a n/a n/a n/a n/a
3-Nitroaniline 104 330 39-142 39-142 30 n/a
4-Bromophenyl-phenyl ether 19.3 67.0 50-120 50-120 30 n/a
4-Chloro-3-methylphenol 115 330 54 -120 54 -120 30 n/a
4-Chloroaniline 100 330 17 - 149 17 - 149 30 n/a
4-Methylphenol {p-Cresol) 22.4 67.0 47 - 120 47 - 120 30 n/a
4-Nitroaniline 102 330 47 - 124 47 - 124 30 n/a
4-Nitrophenol 48.2 330 23-130 23-130 30 n/a
Aniline 21.8 67.0 10-129 10-129 30 n/a
Benzidine 210 670 57-120 57-120 30 n/a
Benzoic acid 251 670 10 - 160 10 - 160 30 n/a
Benzyl alcohol 86.7 330 16 - 120 16 - 120 30 n/a
Biphenyl (1,1'-Biphenyl) 144 5.00 30- 160 30- 160 30 n/a
bis(2-Chloroethoxy)methane 17.3 67.0 49 - 120 49 - 120 30 n/a
bis(2-Chloroethyl)ether 16.9 67.0 43 - 120 43 - 120 30 n/a
bis(2-Ethylhexyl)phthalate 23.9 67.0 63 -128 63 -128 30 n/a
Butylbenzyl phthalate 24.6 67.0 44 - 144 44 - 144 30 n/a
Dibenzofuran 18.2 67.0 55-120 55-120 30 n/a
Diethyl phthalate 20.9 67.0 54 -120 54 -120 30 n/a
Dimethyl phthalate 26.5 67.0 56 - 120 56 - 120 30 n/a
Di-n-butyl phthalate 33.1 67.0 60 - 120 60 - 120 30 n/a
Dinitro-o-cresol {4,6-Dinitro-2-methylphenol) 122 670 10- 157 10 - 157 30 n/a
Di-n-octyl phthalate 19.1 67.0 59 -120 59 -120 30 n/a
Hexachlorobenzene 18.9 67.0 50-121 50-121 30 n/a
Hexachlorocyclopentadiene 62.4 330 23 -149 23 - 149 30 n/a
Hexachloroethane 18.8 67.0 43 -120 43-120 30 n/a
Isophorone 134 67.0 57-120 57-120 30 n/a
Nitrobenzene 25.6 67.0 39-120 39-120 30 n/a
n-Nitrosodimethylamine 84.0 330 43 - 120 43 - 120 30 n/a
n-Nitrosodi-n-propylamine 20.8 67.0 44 - 120 44 - 120 30 n/a
n-Nitrosodiphenylamine 16.9 67.0 54 - 138 54 -138 30 n/a
Pentachlorophenol 96.7 330 40 - 123 40 - 123 30 n/a
Phenol 16.1 67.0 37-120 37-120 30 n/a
2-Fluorophenol n/a n/a n/a n/a n/a 22-120
Phenol-d5 n/a n/a n/a n/a n/a 27 -120
2-Chlorophenol-d4 n/a n/a n/a n/a n/a 36-120
1,2-Dichlorobenzene-d4 n/a n/a n/a n/a n/a 38-120
Nitrobenzene-d5 n/a n/a n/a n/a n/a 32-120
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Table A-2. Measurement Quality Objectives for Soil Samples

Bremerton Gas Works Site
Bremerton, Washington

LCS/LCS MS/MSD Surrogate
Analyte Name mpL™ MRL %R™ %R™ RPD (%) | %R™
2-Fluorobiphenyl n/a n/a n/a n/a n/a 39-120
2,4,6-Tribromophenol n/a n/a n/a n/a n/a 31-131
p-Terphenyl-d14 n/a n/a n/a n/a n/a 31-130
Polycyclic Aromatic Hydrocarbons by SW8270D-SIM (ug/kg)
1-Methylnaphthalene 1.61 5.00 39-120 39-120 30 n/a
2-Methylnaphthalene 1.69 5.00 35-120 35-120 30 n/a
Acenaphthene 149 5.00 39-120 39-120 30 n/a
Acenaphthylene 1.61 5.00 35-120 35-120 30 n/a
Anthracene 1.78 5.00 36-120 36-120 30 n/a
Benzo{a)anthracene 2.22 5.00 42 - 120 42 - 120 30 n/a
Benzo{a)pyrene 2.38 5.00 36 - 120 36 - 120 30 n/a
Benzo(b)fluoranthene 2.11 5.00 35-127 35-127 30 n/a
Benzo{g,h,i)perylene 2.79 5.00 38-120 38-120 30 n/a
Benzo({k)fluoranthene 2.28 5.00 37-129 37-129 30 n/a
Chrysene 1.92 5.00 48 - 120 48 - 120 30 n/a
Dibenzo(a,h)anthracene 2.56 5.00 38-120 38-120 30 n/a
Fluoranthene 1.87 5.00 46 - 120 46 - 120 30 n/a
Fluorene 1.47 5.00 41-120 41-120 30 n/a
Indeno(1,2,3-c,d)pyrene 3.01 5.00 40 - 120 40 - 120 30 n/a
Naphthalene 2.26 5.00 36 - 120 36 - 120 30 n/a
Phenanthrene 1.58 5.00 46 - 120 46 - 120 30 n/a
Pyrene 2.26 5.00 49 - 120 49 - 120 30 n/a
Total HPAH n/a n/a n/a n/a n/a n/a
Total LPAH n/a n/a n/a n/a n/a n/a
Total PAH n/a n/a n/a n/a n/a n/a
2-Methylnaphthalene-d10 n/a n/a n/a n/a n/a 32-120
Dibenzo[a,h]anthracene-d14 n/a n/a n/a n/a n/a 21-133
Fluoranthene-d10 n/a n/a n/a n/a n/a 36-134
Petroleum Hydrocarbons by NWTPH-HCID (mg/kg)
Gasoline Range Hydrocarbons n/a 20 n/a n/a n/a n/a
Diesel Range Hydrocarbons 1.50 50 n/a n/a n/a n/a
Oil Range Hydrocarbons 3.00 100 n/a n/a n/a n/a
o-Terphenyl! n/a n/a n/a n/a n/a 50-150
n-Triacontane n/a n/a n/a n/a n/a 50-150
Organichlorine Pesticides by EPA 8081B (mg/kg)
alpha-BHC 0.00017 0.0017 39-120 39-120 30 n/a
beta-BHC 0.000318 0.0017 43-120 43-120 30 n/a
gamma-BHC (Lindane) 0.000175 0.0017 46-120 46-120 30 n/a
delta-BHC 0.0003 0.0017 31-132 31-132 30 n/a
Heptachlor 0.000218 0.0017 40-120 40-120 30 n/a
Aldrin 0.000218 0.0017 40-120 40-120 30 n/a
Heptachlor Epoxide 0.000286 0.0017 46-126 46-126 30 n/a
trans-Chlordane 0.000264 0.0017 44-125 44-125 30 n/a
cis-Chlordane 0.000282 0.0017 43-127 43-127 30 n/a
Endosulfan | 0.000273 0.0017 41-130 41-130 30 n/a
4,4'-DDE 0.000568 0.0033 60-134 60-134 30 n/a
Dieldrin 0.000563 0.0033 44-129 44-129 30 n/a
Endrin 0.000518 0.0033 56-120 56-120 30 n/a
Endosulfan Il 0.000561 0.0033 56-120 56-120 30 n/a
4,4'-DDD 0.000575 0.0033 60-120 60-120 30 n/a
Endrin Aldehyde 0.000963 0.0033 32-120 32-120 30 n/a
4,4'-DDT 0.000572 0.0033 63-120 63-120 30 n/a
Endosulfan Sulfate 0.000844 0.0033 47-120 47-120 30 n/a
Endrin Ketone 0.000663 0.0033 64-120 64-120 30 n/a
Methoxychlor 0.00352 0.017 58-120 58-120 30 n/a
Polychlorinated Biphenyls by EPA 8082 (mg/kg)
Aroclor 1016 0.0107 0.33 51-120 51-120 30 n/a
Aroclor 1221 0.0107 0.33 51-120 51-120 31 n/a
Aroclor 1232 0.0107 0.33 51-120 51-120 32 n/a
Aroclor 1242 0.0107 0.33 51-120 51-120 33 n/a
Aroclor 1248 0.0107 0.33 51-120 51-120 34 n/a
Aroclor 1254 0.0107 0.33 51-120 51-120 35 n/a
Aroclor 1260 0.0144 0.33 59-120 59-120 30 n/a

Notes:
(1)

laboratory updates the charted values periodically.
%R - Percent recovery

EDL - Estimated detection limit; value is calculated based on actual instrument response on a sample-specific basis.

LCS/LCSD - Laboratory control samples and laboratory control sample duplicate
MDL - Method detection limit

mg/kg - milligram per kilogram

MRL - Method reporting limit

MS/MSD - Matrix spike and matrix spike duplicate

n/a - not applicable

ng/kg - nanogram per kilogram

RPD - Relative percent difference
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Table A-3. Measurement Quality Objectives for Groundwater Samples

Bremerton Gas Works Site
Bremerton, Washington
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LCS/LCS MS/MSD Surrogate
Analyte Name mpL™ MRL %R™W %R™ RPD (%) [ %R™
Conventional Chemical Parameters (mg/L)
Ammonia as Nitrogen 0.0130 0.100 75-120 75-125 20 n/a
Cyanide 0.00300 0.00500 75-120 75-125 20 n/a
Sulfide 0.0300 0.0500 75-120 75-125 20 n/a
Total and Dissolved Metals by EPA 200.8 (ug/L)
Antimony 0.01 0.2 80-120 75-125 20 n/a
Arsenic 0.048 0.2 80-120 75-125 20 n/a
Beryllium 0.021 0.2 80-120 75-125 20 n/a
Cadmium 0.01 0.1 80-120 75-125 20 n/a
Chromium 0.045 0.5 80-120 75-125 20 n/a
Chromium VI (SM3500-Cr-B) 0.003 0.01 75-125 75-125 20 n/a
Copper 0.158 0.5 80-120 75-125 20 n/a
Lead 0.046 0.1 80-120 75-125 20 n/a
Nickel 0.079 0.5 80-120 75-125 20 n/a
Selenium 0.127 0.5 80-120 75-125 20 n/a
Silver 0.008 0.2 80-120 75-125 20 n/a
Thallium 0.004 0.2 80-120 75-125 20 n/a
Zinc 0.497 4.0 80-120 75-125 20 n/a
Total and Dissolved Mercury by EPA 7470A (ug/L)
Mercury 0.007000 0.100 80-120 75-125 20 n/a
Volatile Organic Compounds (VOCs) by SW8260C (ug/L)
1,1,1,2-Tetrachloroethane 0.0396 0.200 80-128 80-128 30 n/a
1,1,1-Trichloroethane 0.0408 0.200 79-124 79-124 30 n/a
1,1,2,2-Tetrachloroethane 0.0598 0.200 80-120 80-120 30 n/a
1,1,2-Trichloroethane 0.129 0.200 80-120 80-120 30 n/a
1,1,2-Trichlorotrifluoroethane (Freon 113) 0.0429 0.200 76-124 76 - 124 30 n/a
1,1-Dichloroethane 0.0533 0.200 80-120 80-120 30 n/a
1,1-Dichloroethene 0.0540 0.200 74-120 74-120 30 n/a
1,2,3-Trichlorobenzene 0.110 0.500 80-125 80-125 30 n/a
1,2,3-Trichloropropane 0.131 0.500 80-120 80-120 30 n/a
1,2,4-Trimethylbenzene 0.0243 0.200 80-122 80-122 30 n/a
1,2-Dibromo-3-chloropropane 0.366 0.500 79-129 79-129 30 n/a
1,2-Dichloroethane 0.0717 0.200 80-121 80-121 30 n/a
1,2-Dichloroethene, cis- 0.0427 0.200 78-120 78-120 30 n/a
1,2-Dichloroethene, trans- 0.0485 0.200 75-120 75-120 30 n/a
1,2-Dichloropropane 0.0352 0.200 80-120 80-120 30 n/a
1,3,5-Trimethylbenzene (Mesitylene) 0.0150 0.200 80-120 80-120 30 n/a
1,3-Dichloropropane 0.0622 0.200 80-120 80-120 30 n/a
1,3-Dichloropropene, cis- 0.0610 0.200 80-127 80-127 30 n/a
1,3-Dichloropropene, trans- 0.0815 0.200 79-132 79-132 30 n/a
1,4-Dichloro-2-butene, trans- 0.324 1.00 47 - 147 47 - 147 30 n/a
2-Butanone (MEK) 0.814 5.00 73-123 73-123 30 n/a
2-Chlorotoluene 0.0236 0.200 80-120 80-120 30 n/a
2-Hexanone (Methyl butyl ketone) 0.902 5.00 80- 129 80-129 30 n/a
4-Chlorotoluene 0.0159 0.200 80-120 80-120 30 n/a
4-1sopropyltoluene (4-Cymene) 0.0263 0.200 80-124 80-124 30 n/a
Acetone 2.06 5.00 64 - 125 64 - 125 30 n/a
Acrolein 2.48 5.00 60-124 60 - 124 30 n/a
Acrylonitrile 0.604 1.00 76 -123 76 - 123 30 n/a
Benzene 0.0266 0.200 80-120 80-120 30 n/a
Bromobenzene 0.0605 0.200 80-120 80-120 30 n/a
Bromochloromethane 0.0607 0.200 80-120 80-120 30 n/a
Bromodichloromethane 0.0506 0.200 80-122 80-122 30 n/a
Bromoform (Tribromomethane) 0.0618 0.200 62-149 62 - 149 30 n/a
Bromomethane (Methyl bromide) 0.252 1.00 68 - 130 68 - 130 30 n/a
Carbon disulfide 0.0370 0.200 77 -124 77 - 124 30 n/a
Carbon tetrachloride (Tetrachloromethane) 0.0439 0.200 71-139 71-139 30 n/a
Chlorobenzene 0.0230 0.200 80-120 80-120 30 n/a
Chloroethane 0.0861 0.200 68-133 68-133 30 n/a
Chloroform 0.0273 0.200 80-120 80-120 30 n/a
Chloromethane 0.0948 0.500 77-122 77-122 30 n/a
Dibromochloromethane 0.0481 0.200 80-120 80-120 30 n/a
Dibromomethane 0.145 0.200 80-120 80-120 30 n/a
Dichlorodifluoromethane 0.0521 0.200 68-133 68- 133 30 n/a
Dichloromethane (Methylene chloride) 0.485 1.00 71-125 71-125 30 n/a
Ethylbenzene 0.0371 0.200 80-120 80-120 30 n/a
Ethylene dibromide (1,2-Dibromoethane) 0.0745 0.200 80-120 80-120 30 n/a
Hexachlorobutadiene (Hexachloro-1,3-butadiene) 0.0734 0.500 80-135 80-135 30 n/a
Isopropylbenzene (Cumene) 0.0212 0.200 80-120 80-120 30 n/a
Methyl iodide (lodomethane) 0.227 1.00 76 -123 76 - 123 30 n/a
Methyl isobutyl ketone (4-Methyl-2-pentanone or (MIBK)) 0.974 5.00 80-125 80- 125 30 n/a
Methyl tert-butyl ether (MTBE) 0.0729 0.500 79-121 79-121 30 n/a
n-Butylbenzene 0.0248 0.200 80-125 80-125 30 n/a
n-Propylbenzene 0.0235 0.200 80-120 80-120 30 n/a
o-Xylene 0.0349 0.200 80-120 80-120 30 n/a
sec-Butylbenzene 0.0237 0.200 80-121 80-121 30 n/a
Styrene 0.0454 0.200 80-121 80-121 30 n/a
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Table A-3. Measurement Quality Objectives for Groundwater Samples

Bremerton Gas Works Site
Bremerton, Washington
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tert-Butylbenzene 0.0256 0.200 80-121 80-121 30 n/a
Tetrachloroethene (PCE) 0.0474 0.200 80-120 80- 120 30 n/a
Toluene 0.0399 0.200 80-120 80-120 30 n/a
Trichloroethene (TCE) 0.0489 0.200 80-120 80- 120 30 n/a
Trichlorofluoromethane (Fluorotrichloromethane) 0.0375 0.200 74 - 135 74 - 135 30 n/a
Vinyl acetate 0.0688 0.200 74 - 120 74 - 120 30 n/a
Vinyl chloride 0.0572 0.200 74 -123 74 -123 30 n/a
Semivolatile Organic Compounds (SVOCs) by SW8270D (ug/L)
1,2,4-Trichlorobenzene 0.254 1.00 28-120 28-120 30 n/a
1,2-Dichlorobenzene 0.250 1.00 28-120 28-120 30 n/a
1,3-Dichlorobenzene 0.266 1.00 24-120 24-120 30 n/a
1,4-Dichlorobenzene 0267 1.00 24-120 24-120 30 n/a
1,4-Dioxane 0.0847 04 45-120 45-120 40 39-129
2,2'-Oxybis (1-chloropropane) 0.241 1.00 47 - 120 47 - 120 30 n/a
2,3,4,6-Tetrachlorophenol 0.244 1.00 0 0 30 n/a
2,4,5-Trichlorophenol 1.10 5.00 58-120 58-120 30 n/a
2,4,6-Trichlorophenol 1.04 3.00 53-120 53-120 30 n/a
2,4-Dichlorophenol 1.11 3.00 54-120 54-120 30 n/a
2,4-Dimethylphenol 112 3.00 37-120 37-120 30 n/a
2,4-Dinitrophenol 3.35 20.0 40-120 40-120 30 n/a
2,4-Dinitrotoluene 1.12 3.00 51-120 51-120 30 n/a
2,6-Dinitrotoluene 1.14 3.00 52-120 52-120 30 n/a
2-Chloronaphthalene 0.248 1.00 42 - 120 42 - 120 30 n/a
2-Chlorophenol 0.220 1.00 48 - 120 48 - 120 30 n/a
2-Methylphenol (o-Cresol) 0.211 1.00 44 - 120 44 - 120 30 n/a
2-Nitroaniline 1.46 3.00 31-120 31-120 30 n/a
2-Nitrophenol 0.263 3.00 47 -120 47 - 120 30 n/a
3,3'-Dichlorobenzidine 1.77 5.00 44 -120 44 - 120 30 n/a
3-Methylphenol & 4-Methylphenol (m&p-Cresol) n/a n/a n/a n/a n/a n/a
3-Methylphenol (m-Cresol) n/a n/a n/a n/a n/a n/a
3-Nitroaniline 1.53 3.00 36-120 36-120 30 n/a
4-Bromophenyl-phenyl ether 0.238 1.00 56 - 120 56 - 120 30 n/a
4-Chloro-3-methylphenol 1.12 3.00 59-120 59-120 30 n/a
4-Chloroaniline 1.73 5.00 10-132 10- 132 30 n/a
4-Methylphenol (p-Cresol) 0.468 2.00 48 - 120 48 - 120 30 n/a
4-Nitroaniline 2.02 3.00 25-132 25-132 30 n/a
4-Nitrophenol 1.75 10.0 44 - 129 44 - 129 30 n/a
Aniline 0.973 1.00 21-120 21-120 30 n/a
Benzoic acid 3.92 3.92 37-120 37-120 30 n/a
Benzyl alcohol 0.552 0.552 26 - 120 26 - 120 30 n/a
bis(2-Chloroethoxy)methane 0.237 1.00 48 - 120 48 - 120 30 n/a
bis(2-Chloroethyl)ether 0.248 1.00 50- 120 50- 120 30 n/a
bis(2-Ethylhexyl)phthalate 2.14 3.00 58-120 58-120 30 n/a
Butylbenzyl phthalate 0.299 1.00 54 -120 54 -120 30 n/a
Dibenzofuran 0.309 1.00 36-120 36-120 30 n/a
Diethyl phthalate 0.273 1.00 60-120 60 - 120 30 n/a
Dimethyl phthalate 0.259 1.00 61-120 61-120 30 n/a
Di-n-butyl phthalate 0.291 1.00 65-120 65-120 30 n/a
Dinitro-o-cresol (4,6-Dinitro-2-methylphenol) 3.61 10.0 56-120 56 - 120 30 n/a
Di-n-octyl phthalate 0.268 1.00 62-120 62-120 30 n/a
Hexachlorobenzene 0.280 1.00 54-120 54-120 30 n/a
Hexachlorocyclopentadiene 1.08 5.00 16 - 120 16 - 120 30 n/a
Hexachloroethane 0.300 2.00 18-120 18-120 30 n/a
Isophorone 0.423 1.00 57-120 57-120 30 n/a
Nitrobenzene 0.253 1.00 49-120 49-120 30 n/a
n-Nitrosodimethylamine 133 3.00 41-120 41-120 30 n/a
n-Nitrosodi-n-propylamine 0.269 1.00 50-120 50-120 30 n/a
n-Nitrosodiphenylamine 0.299 1.00 48 - 120 48 - 120 30 n/a
Pentachlorophenol 1.89 10.0 40- 131 40-131 30 n/a
Phenol 0.271 1.00 48-120 48-120 30 n/a
Polycyclic Aromatic Hydrocarbons (PAHs) by SW8270D-SIM (ug/L)
1-Methylnaphthalene 0.00313 0.0100 29-120 29-120 30 n/a
2-Methylnaphthalene 0.00384 0.0100 37-120 37-120 30 n/a
Acenaphthene 0.00311 0.0100 41-120 41-120 30 n/a
Acenaphthylene 0.00317 0.0100 41-120 41-120 30 n/a
Anthracene 0.00248 0.0100 40- 120 40- 120 30 n/a
Benzo(a)anthracene 0.00347 0.0100 42 - 120 42 -120 30 n/a
Benzo(a)pyrene 0.00237 0.0100 35-120 35-120 30 n/a
Benzo(b)fluoranthene 0.00356 0.0100 44 - 120 44 - 120 30 n/a
Benzo(g,h,i)perylene 0.00312 0.0100 38-120 38-120 30 n/a
Benzo(k)fluoranthene 0.00345 0.0100 50- 120 50- 120 30 n/a
Chrysene 0.00313 0.0100 44 - 120 44 - 120 30 n/a
Dibenzo(a,h)anthracene 0.00303 0.0100 34-120 34-120 30 n/a
Fluoranthene 0.00337 0.0100 45-120 45-120 30 n/a
Fluorene 0.00317 0.0100 43-120 43-120 30 n/a
Indeno(1,2,3-c,d)pyrene 0.00334 0.0100 37-120 37-120 30 n/a
Naphthalene 0.00740 0.0100 37-120 37-120 30 n/a
Phenanthrene 0.00299 0.0100 41-120 41-120 30 n/a
Pyrene 0.00417 0.0100 41-120 41-120 30 n/a
Table A-3
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Table A-3. Measurement Quality Objectives for Groundwater Samples

Bremerton Gas Works Site
Bremerton, Washington

Total Benzofluoranthenes (b,j,k) 0.00356 0.0100 46 - 120 46 - 120 30 n/a
Total HPAH n/a n/a n/a n/a n/a n/a
Total LPAH n/a n/a n/a n/a n/a n/a
Total PAH n/a n/a n/a n/a n/a n/a
Petroleum Hydrocarbons by NWTPH-HCID (ug/L)
Gasoline Range Hydrocarbons n/a 250 n/a n/a n/a n/a
Diesel Range Hydrocarbons 30 500 n/a n/a n/a n/a
Oil Range Hydrocarbons 50 1000 n/a n/a n/a n/a

Notes:

" _ Based on current laboratory control criteria. Some values may vary slightly between instruments and can be subject to change as the laboratory updates the

charted values periodically.

%R - Percent recovery

LCS/LCSD - Laboratory control samples and laboratory control sample duplicate
MDL - Method detection limit

mg/L - milligram per liter

MRL - Method reporting limit

MS/MSD - Matrix spike and matrix spike duplicate

n/a- not applicable

RPD - Relative percent difference

tbd - to be determined

Aspect Consulting
04/17/15
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Table A-4. Soil Sampling and Analysis Approach — Shallow Soil Investigation
Bremerton Gas Works Site
Bremerton, Washington

Soil Sample Chemical Analysis
Target Exploration VOCs SVOCs
Exploration | Exploration Depth Sample Depth | Full Full
Type Identification |Primary Exploration Objective (feet bgs)* (feet bgs)* List [BTEX | List [PAHs | Cyanide | Metals® | Pesticides | PCBs |Location Modification Decision Criteria
Shallow Test TP-01 Characterize shoreline fill material and evaluate 6 03 v v
Pit shallow soil quality at the top of the bluff on the
northern edge of the primary MGP operations area 3-6 v v Access only
Shallow Test TP-02 Characterize shoreline fill material and evaluate 6 03 v v v v v
Pit shallow soil quality at the top of the bluff on the
northern edge of the primary MGP operations area 3-6 v v v v v'v" |Access only
Sha”O\-N Test TP-03 Characterize shoreline fill material and evaluate 6 03 v v
Pit shallow soil quality at the top of the bluff on the
northern edge of the primary MGP operations area 3-6 v v Access only
Shallow Test 0-3 v v
Pit TP-04 Evaluate shallow soil quality in the former petroleum 6 May be modified based on the geophysical surveys if
storage area 3-6 v v underground features are identified
Shallow Test 0-3 v v
Pit TP-05 Evaluate shallow soil quality in the former petroleum 6 May be modified based on the geophysical surveys if
storage area 3-6 v v underground features are identified
Shallow Test 0-3 v v
Pit TP-06 Evaluate shallow soil quality in the former petroleum 6 May be modified based on the geophysical surveys if
storage area 3-6 v v underground features are identified
Shallow Test 0-3 v v
Pit TP-07 Evaluate shallow soil quality in the former petroleum 6 May be modified based on the geophysical surveys if
storage area 3-6 v v underground features are identified
Shallow Test 0-3 v v
Pit TP-08 Evaluate shallow soil quality in the former petroleum 6 May be modified based on the geophysical surveys if
storage area in the vicinity of the residue cistern 3-6 v v underground features are identified
Shallow Test 0-3 v v v
: TP-09 Evaluate shallow soil quality in the vicinity of the 6 May be modified based on the geophysical surveys if
Pit
former tar wells 3-6 v v v underground features are identified
Shallow Test 0-3 v v v v v v
Pit TP-10 Evaluate shallow soil quality in the vicinity of the 6 May be modified based on the geophysical surveys if
former purifiers 3-6 v v v v v v'v" |underground features are identified

Aspect Consulting Table A-4
4/15/2015 Draft RI/FS Work Plan - Upland SQAPP
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Table A-4. Soil Sampling and Analysis Approach — Shallow Soil Investigation
Bremerton Gas Works Site
Bremerton, Washington

Soil Sample Chemical Analysis
Target Exploration VOCs SVOCs
Exploration | Exploration Depth Sample Depth | Full Full
Type Identification |Primary Exploration Objective (feet bgs)* (feet bgs)* List [BTEX | List [PAHs | Cyanide | Metals® | Pesticides | PCBs |Location Modification Decision Criteria
Shallow Test 0-3 v v
Pit TP-11 Evaluate shallow soil quality in the former finished 6 May be modified based on the geophysical surveys if
gas and/or byproduct storage tanks area 3-6 v v underground features are identified
Shallow Test 0-3 v v v v v
Pit TP-12 Evaluate shallow soil quality in the former finished 6 May be modified based on the geophysical surveys if
gas and/or byproduct storage tanks area 3-6 v v v v v'v" |underground features are identified
Shallow Test Evaluate shallow soil quality at the eastern edge of 0-3 v v v
Pit TP-13 the primary MGP operations area and at the western 6 May be modified based on the geophysical surveys if
edge of the ravine fill area 3-6 v v v underground features are identified
Shallow Test Evaluate shallow soil quality at the eastern edge of 0-3 v v
Pit TP-14 the primary MGP operations area and at the western 6 May be modified based on the geophysical surveys if
edge of the ravine fill area 3-6 v v underground features are identified
Shallow Test Evaluate shallow soil quality at the western edge of 0-3 v v v v v
pit TP-15 the former bulk fuel storage area and along the 6
former storm sewer and petroleum product lines May be modified based on the geophysical surveys if
and characterize shallow ravine fill 3-6 v v v v v'v" |underground features are identified
Characterize shallow ravine fill and evaluate shallow
Shallow Test TP-16 soil quality near the former bulk fuel storage area 6 0-3 v v
Pit and along the former storm sewer and petroleum May be modified based on the geophysical surveys if
product lines 3-6 v v underground features are identified
Shallow Test 0-3 v v v v v v
Pit TP-17 6 May be modified based on the geophysical surveys if
Characterize shallow ravine fill 3-6 v v v v v v'v" |underground features are identified
Shallow Test Characterize shallow ravine fill and evaluate shallow 0-3 v v
Pit TP-18 soil quality near the former storm sewer and 6 May be modified based on the geophysical surveys if
petroleum product lines 3-6 v v underground features are identified
Shallow Test Characterize shallow ravein fil and evalute shallow 0-3 v v
Pit TP-19 soil quality on the eastern portion of the Sesko 6 May be modified based on the geophysical surveys if
Property 3-6 v v underground features are identified
Shallow Test TP-20 Characterize shoreline fill material and evalaute 6 03 v v v v v
Pit shallow soil quality at the top of the bluff on the
northern edge of the primary MGP operations area 3-6 v v v v v'v" |Access only
Shallow Test P21 Characterize shallow soil quality in the former 6 0-3 v v v v v N _ _
Pit vicinity of the Gas Holder and Scrubber May be modified based on the geophysical surveys if
3-6 v v v v v'v" |underground features are identified

Aspect Consulting Table A-4
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Table A-4. Soil Sampling and Analysis Approach — Shallow Soil Investigation
Bremerton Gas Works Site
Bremerton, Washington

Soil Sample Chemical Analysis
Target Exploration VOCs SVOCs
Exploration | Exploration Depth Sample Depth | Full Full
Type Identification |Primary Exploration Objective (feet bgs)" (feet bgs)* List |BTEX | List |PAHs | Cyanide | Metals® | Pesticides | PCBs |Location Modification Decision Criteria
Shallow Test 0-3 v v v v v
Pit TP-22 Characterize shallow soil quality and ravine fill 6
material on the eastern side of the Sesko Property 3-6 v v v v v'v" |Access only
Shallow Test 0-3 v v
Pit TP-23 Characterize shallow soil quality and ravine fill 6
material on the eastern side of the Sesko Property 3-6 v v Access only
Characterize shoreline fill material and evalaute
Shallow Test TP-24 shallow soil quality at the top of the bluff/ravine fill 6 03 v v v v v v
Pit on the northeast side of the primary MGP operations
area 3-6 v v v v v v'v' |Access only
Shallow Test TP-25 Characterize shoreline fill material and evalaute 6 03 v v
Pit shallow soil quality at the top of the bluff on the
northeast side of the primary MGP operations area 3-6 v v Access only
Shallow Test P26 6 0-3 v v May be modified based on the results of the geophysical
Pit Characterize shallow soil quality in the vicinity of the surveys to be located south of any identified/suspected
drip tank and the manufactured gas distribution line 3-6 v v manufactured gas piping and/or the Drip Tank
Shallow Test 0-3 v v v v v
Pit TP-27 Characterize shallow soil quality beneath the former 6
coal/coke briquette storage slab 3-6 v v v v v'v" |Access only
Shallow Test 0-3 v v v
Pit TP-28 Characterize shallow soil quality in the vicinity of 6
piping connections to finished gas storage tanks 3-6 v v v Access only
0-4 vv v
Shallow Soil SB.01 Evaluate shallow soil quality adjacent to the former 16 4-8 v v
Boring coal/coke briquette storage area 8-12
12-16 v v Access or refusal only
0-4 vv v
Shallow Soil $B-02 Evaluate shallow soil quality adjacent to the former 16 4-8 vv v
Boring coal/coke briquette storage area 8-12
12-16 v v Access or refusal only
0-4 v v v v
Shallow Soil $B.03 Evaluate shallow soil quality near the former gas 16 4-8 v v v v
Boring distribution piping 8-12 May be modified based on the geophyscial surveys if piping
12-16 vV v vV v'v" |location is identified
0-4 vv v
. Evaluate shallow soil quality near the former Gas
Shallow Soil . 4-8 v v
. SB-04 Works driveway, west of the gas storage tanks, and 16
Boring . L . . 8-12
in area currently used for light industrial operations
12-16 v v Access or refusal only
Aspect Consulting Table A-4
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V:\080239 Bremerton Former MGP Site\Deliverables\RI FS Workplan\EPA Draft\Appendices\A Upland SQAPP\SQAPP Tables.xIsxSQAPP Tables.xIsx Page 3 of 6

DNR-00052812



Table A-4. Soil Sampling and Analysis Approach — Shallow Soil Investigation
Bremerton Gas Works Site
Bremerton, Washington

Soil Sample Chemical Analysis
Target Exploration VOCs SVOCs
Exploration | Exploration Depth Sample Depth | Full Full
Type Identification |Primary Exploration Objective (feet bgs)* (feet bgs)* List [BTEX | List [PAHs | Cyanide | Metals® | Pesticides | PCBs |Location Modification Decision Criteria
0-4 v v
) Evaluate shallow soil quality and investigate the 4-8 vV v
Shallow Soil .
Borin SB-05 presence of NAPL in the area of the reported former 16
g tar pit 8-12 May be modified based on the geophysical surveys if
12-16 v v subsurface anomalies are identified
- Vv v
. Evaluate shallow soil quality and investigate the 04
Shallow Soil $B-06 f NAPL in th f th ted 16 48 A 4
Boring L:)resc-atnce ° N the area ot the reported former 8-12 May be modified based on the geophysical surveys if
arpl 12-16 v v subsurface anomalies are identified
0-4 v v
shallow Soil Evaluate shallow soil quality and investigate the
. SB-07 presence of NAPL in the area of the reported former 16 4-8 ad v
Boring tar pit 8-12 May be modified based on the geophysical surveys if
12-16 v v subsurface anomalies are identified
Evaluate shall il quality and investigate th 04 1l Y
Shallow Soil valuate shallow s-0| quality and investigate the s 7 —~
. SB-08 presence of NAPL in the area of the reported former 16 . . .
Boring tar pit 8-12 May be modified based on the geophysical surveys if
P 12-16 v v subsurface anomalies are identified
Evaluate shall il quality and investigate th 04 il Y
Shallow Soil valuate shallow s-0| quality and investigate the 738 2% ~
. SB-09 presence of NAPL in the area of the reported former 16 . . .
Boring . 8-12 May be modified based on the geophysical surveys if
tar pit . . .
12-16 v v subsurface anomalies are identified
Evaluate shall il quality south of the pri 04 i Y
shallow Soil valuate shallow so! quality sou _ of the prlma_ry 73 —~7 ~
. SB-10 former MGP operations area and in the approximate 16 o . .
Boring . . 8-12 May be modified based on the geophsyical surveys if the
vicinity of the petroleum product line ] . ) .
12-16 v v petroleum product line location can be identified
Evaluate shall il quality south of the pri 04 1l Y Y Y
Shallow Soil valuate shallow so! quality sou - of the prlma-ry s 7 —~ 7 —
. SB-11 former MGP operations area and in the approximate 16 . . .
Boring vicinity of the petroleum product line 8-12 May be modified based on the geophsyical surveys if the
Y P P 12-16 v v v v'v' |petroleum product line location can be identified
Evaluate shall il quality south of the pri 04 il Y
Shallow Soil valuate shallow so! quality sou - of the prlma-ry 78 2% =
. SB-12 former MGP operations area and in the approximate 16 . . .
Boring L . 8-12 May be modified based on the geophsyical surveys if the
vicinity of the petroleum product line ] . ) o
12-16 v v petroleum product line location can be identified
0-4 v v
Shallow Soil $B-13 Evaluate shallow soil quality in the vicinity of the drip 16 4-8 vv v May be modified based on the geophysical surveys if the
Boring tank along the manufactured gas distribution line 8-12 manufactured gas distribution line and/or drip tank
12-16 v v locations can be identified
0-4 vv v
Shallow Soil .14 Evaluate shallow soil quality south of the primary 16 4-8 v v
Boring former MGP operations area 8-12
12-16 v v Access or refusal only
Aspect Consulting Table A-4
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Table A-4. Soil Sampling and Analysis Approach — Shallow Soil Investigation
Bremerton Gas Works Site
Bremerton, Washington

Soil Sample Chemical Analysis
Target Exploration VOCs SVOCs
Exploration | Exploration Depth Sample Depth | Full Full
Type Identification |Primary Exploration Objective (feet bgs)* (feet bgs)* List [BTEX | List [PAHs | Cyanide | Metals® | Pesticides | PCBs |Location Modification Decision Criteria
0-4 vv v
Shallow Soil SB.15 Evaluate shallow soil quality south of the primary 16 4-8 v v
Boring former MGP operations area 8-12
12-16 v v Access or refusal only
0-4 v v
shallow Soil Evaluate shallow soil quality near the finished gas 48 Vv v
. SB-16 storage and/or byproduct storage tanks and 16
Boring distribution piping 812 May be modified based on the geophysical surveys if
12-16 v v underground features are identified
0-4 v v
Shallow Soil SB-17 Evaluate shallow soil quality in the vicinity of the drip 16 4-8 vv v May be modified based on the geophysical surveys if the
Boring tank along the manufactured gas distribution line 8-12 manufactured gas distribution line and/or drip tank
12-16 v v locations can be identified
Evaluate shall il quality in the pri f 04 il Y
Shallow Soil valuate s _a ow soil qua | Yln e primary former 738 2% ~
. SB-18 MGP opertions area, specifically, near the former gas 16 o . .
Boring holder 8-12 May be modified based on the geophysical surveys if
12-16 v v underground features are identified
Evaluate shall il quality in the pri f 04 1l Y
Shallow Soil valuate s a- ow soil quali -y-ln e primary former s 7 —~
. SB-19 MGP operations area, specifically, near the former 16 o . .
Boring furnaces 8-12 May be modified based on the geophysical surveys if
12-16 v v underground features are identified
Evaluate shall il quality in the pri f 04 1l Y
Shallow Soil valuate s a- ow soil quali -y-ln e primary former s 7 —~
. SB-20 MGP operations area, specifically, near the former 16 . . .
Boring .. 8-12 May be modified based on the geophysical surveys if
furnaces and process piping . o
12-16 v v underground features are identified
Evaluate shall il quality in the pri f 04 il Y
Shallow Soil valuate s _a ow soil qua | Yln e primary former 738 2% ~
. SB-21 MGP opertions area, specifically near the former gas 16 o . .
Boring holder 8-12 May be modified based on the geophysical surveys if
12-16 v v underground features are identified
Evaluate shall il quality in the pri f 04 1l Y
Shallow Soil valuate s -a ow soil qua | Yln e primary former s 7 —~
. SB-22 MGP opertions area, specifically near the former gas 16 o . .
Boring holder 8-12 May be modified based on the geophysical surveys if
12-16 v v underground features are identified
Evaluate shall il quality in the pri f 04 1l Y
Shallow Soil valuate s a- ow soil quality in the p-rlr:nary ormer s 7 —~
. SB-23 MGP operations area, between the finished gas 16 . . .
Boring and/or byproduct storage tanks and the ravine 8-12 May be modified based on the geophysical surveys if
vP & 12-16 v v underground features are identified
Aspect Consulting Table A4
4/15/2015 Draft RI/FS Work Plan - Upland SQAPP
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Table A-4. Soil Sampling and Analysis Approach — Shallow Soil Investigation
Bremerton Gas Works Site
Bremerton, Washington

Soil Sample Chemical Analysis
Target Exploration VOCs SVOCs
Exploration | Exploration Depth Sample Depth | Full Full
Type Identification |Primary Exploration Objective (feet bgs)* (feet bgs)* List [BTEX | List [PAHs | Cyanide | Metals® | Pesticides | PCBs |Location Modification Decision Criteria
Evaluate shall il quality in the pri f 04 i Y
Shallow Soil valuate s a- ow soil quality in the p-rlr:nary ormer s 7 —~
. SB-24 MGP operations area, between the finished gas 16 . . .
Boring . 8-12 May be modified based on the geophysical surveys if
and/or byproduct storage tanks and the ravine . >
12-16 v v underground features are identified
Evaluate shall il qualit the eastern edge of 04 i Y
Shallow Soil valuate shallow soi qu_al Y near e_eas ern_e_ _ge o} 738 % ~
. SB-25 the former MGP operations area and in the vicinity 16 o . .
Boring - 8-12 May be modified based on the geophysical surveys if
of petroleum product piping . >
12-16 v v underground features are identified
0-4 v v
Shallow Soil SB26 Evaluate shallow soil quality to the south of the 16 4-8 vV v
Boring former bulk fuel storage area 8-12
12-16 v v Access or refusal only
0-4 v v
Sha”O\-N Soil SB27 Evaluate shallow soil quality to the south of the 16 48 Vv v
Boring former bulk fuel storage area 210
12-16 v v Access or refusal only
0-4 v v
Shallow Soil g8 Evaluate shallow soil quality to the north of the 16 4-8 v v
Boring former bulk fuel storage area 8-12
12-16 v v Access or refusal only
0-4 v v
Shallow Soil .29 Evaluate shallow soil quality to the north of the 16 4-8 v v
Boring former bulk fuel storage area 8-12
12-16 v v Access or refusal only
Evaluate shall il qualit the f 04 i Y
valuate shallow soil quality near the former
Shallow Soil . 9 ¥ 4-8 v v
Borin SB-30 coal/coke briquette storage area and at the western 16 510
g edge of the former MGP operations area
12-16 v v Access or refusal only
Notes: BTEX = benzene, toluene, ethylbenzene and xylenes
PAHs = polycyclic aromatic hydrocarbons
SVOCs = semivolatile organic compounds
TBD =to be determined
VOCs = volatile organic compounds
v" =Indicates planned chemical analysis
v'v" =Indicates contingent chemical analysis. For VOCs: Soil samples collected from the shallow soil borings will be submitted for analysis of the full list of VOCs if elevated levels of volatile organic vapors are identified through field screening

using the photoionization detector. For Pesticides and PCBs: Deeper soil samples will be submitted for analysis of pesticides or PCBs if those contaminants are detected in shallow soil samples from the same sample location.
1 Target exploration and sample depth in feet below ground surface (bgs)
2 Metals include antimony, arsenic, cadmium, total chromium, cobalt, copper, lead, manganese, nickel, thallium, vanadium and zinc.

Aspect Consulting Table A-4
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Table A-5. Proposed Exploration Location Coordinates
Bremerton Gas Works Site
Bremerton, Washington

Exploration
Identification Exploration Type X-coordinate Y-coordinate
TP-01 Test Pit 1193701.2944 216266.6050
TP-02 Test Pit 1193736.0166 216261.9175
TP-03 Test Pit 1193772.3013 216260.7022
TP-04 Test Pit 1193816.2250 216241.4314
TP-05 Test Pit 1193851.2944 216224.4175
TP-06 Test Pit 1193875.2527 216200.9800
TP-07 Test Pit 1193875.0791 216184.1397
TP-08 Test Pit 1193875.6000 216164.8689
TP-09 Test Pit 1193849.9923 216156.2751
TP-10 Test Pit 1193813.3170 216146.7265
TP-11 Test Pit 1193809.1937 216113.8706
TP-12 Test Pit 1193808.7597 216057.8810
TP-13 Test Pit 1193872.3448 216114.3915
TP-14 Test Pit 1193871.2597 216080.9713
TP-15 Test Pit 1193885.5826 216048.4192
TP-16 Test Pit 1193908.5861 216062.9592
TP-17 Test Pit 1193912.5971 216129.4160
TP-18 Test Pit 1193939.6191 216097.8984
TP-19 Test Pit 1193955.0270 216064.4783
TP-20 Test Pit 1193833.9333 216263.3064
TP-21 Test Pit 1193815.0097 216202.6293
TP-22 Test Pit 1193956.9802 216123.9401
TP-23 Test Pit 1193972.1711 216157.7942
TP-24 Test Pit 1193910.1052 216194.9470
TP-25 Test Pit 1193901.5982 216222.5512
TP-26 Test Pit 1193758.2388 215943.2977
TP-27 Test Pit 1193736.8847 216211.5269
TP-28 Test Pit 1193777.5270 216110.6082
SB-01 Shallow Soil Boring 1193711.8534 216212.4404
SB-02 Shallow Soil Boring 1193735.8118 216162.7876
SB-03 Shallow Soil Boring 1193736.5062 216133.6209
SB-04 Shallow Soil Boring 1193742.0618 216083.2737
SB-05 Shallow Soil Boring 1193740.6729 216052.7181
SB-06 Shallow Soil Boring 1193729.4967 216033.3171
SB-07 Shallow Soil Boring 1193742.1920 216032.9916
SB-08 Shallow Soil Boring 1193752.5001 216033.5341
SB-09 Shallow Soil Boring 1193740.4559 216013.4603
SB-10 Shallow Soil Boring 1193730.4298 215978.8683
SB-11 Shallow Soil Boring 1193781.6451 215977.3058
SB-12 Shallow Soil Boring 1193833.5548 215977.3058
SB-13 Shallow Soil Boring 1193767.6173 215942.4100
SB-14 Shallow Soil Boring 1193785.0522 216012.2667
SB-15 Shallow Soil Boring 1193839.3057 216014.3284
SB-16 Shallow Soil Boring 1193777.4263 216080.5755
SB-17 Shallow Soil Boring 1193789.4923 215942.1206
SB-18 Shallow Soil Boring 1193796.5236 216178.6658
SB-19 Shallow Soil Boring 1193761.1503 216217.2942

Aspect Consulting Table A-5
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Table A-5. Proposed Exploration Location Coordinates
Bremerton Gas Works Site
Bremerton, Washington

Aspect Consulting
04/17/15
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SB-20 Shallow Soil Boring 1193786.9750 216209.0477
SB-21 Shallow Soil Boring 1193834.7180 216206.0095
SB-22 Shallow Soil Boring 1193838.8413 216171.0703
SB-23 Shallow Soil Boring 1193840.5774 216113.7786
SB-24 Shallow Soil Boring 1193838.8413 216059.0911
SB-25 Shallow Soil Boring 1193882.2007 216017.3810
SB-26 Shallow Soil Boring 1193886.1069 215976.4956
SB-27 Shallow Soil Boring 1193941.5757 215974.6727
SB-28 Shallow Soil Boring 1193931.9402 216038.9956
SB-29 Shallow Soil Boring 1193909.2840 216040.0373
SB-30 Shallow Soil Boring 1193697.2054 216158.5156
MW-101-X Deep Monitoring Well 1193772.3562 215923.1269
MW-102-X Deep Monitoring Well 1193732.4256 216262.4498
MW-103-X Deep Monitoring Well 1193826.6096 216254.2033
MW-104-X Deep Monitoring Well 1193881.2971 216227.7276
MW-105-X Deep Monitoring Well 1193936.4187 216159.1512
MW-9WT Shallow Monitoring Well 1193691.6270 216250.2103
MW-10WT Shallow Monitoring Well 1193689.5437 216130.4186
MW-11WT Shallow Monitoring Well 1193690.0645 216034.0644
MW-12WT Shallow Monitoring Well 1193766.1062 215923.1269
MW-13WT Shallow Monitoring Well 1193879.1270 215954.3769
MW-14WT Shallow Monitoring Well 1193989.0228 216036.1478
MW-15WT Shallow Monitoring Well 1193946.8353 216162.1894
Notes:

Coordinate system is NAD83 State Plane North, feet

Table A-5

Draft RI/FS Work Plan - Upland SQAPP
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Table A-6 - Soil Sampling and Analysis Approach — Deep Soil and Groundwater Investigation
Bremerton Gas Works Site
Bremerton, Washington

Soil Sample Analysis
Target Exploration
Exploration | Exploration Depth Sample Depth’ Physical
Type Identification |Primary Exploration Objective (feet bgs)1 VOCs PAHs Properties3 Location Modification Decision Criteria
Fill v v
Deep TBD Vadose Zone v v
Boring/Well MW-101-X |Evaluate deep soil quality, charactierize deep (minimum 75) Saturated WT v v May be modified based on the results of the geophysical
lithology, evaluate soil for the presence of NAPL, Deep WT/Aquitard v v surveys to be located south of any identified/suspected
define water-bearing zone(s) and aquitard(s) Other v v manufactured gas piping and/or the Drip Tank
Fill v v
Deep Evaluate deep soil quality, charactierize deep TBD Vadose Zone v v
. MW-102-X [lithology including vertical extent of shoreline fill, - Saturated WT v 4
Boring/Well . . (minimum 75) -
evaluate soil for the presence of NAPL, define water Deep WT/Aquitard v v
bearing zone(s) and aquitard(s) Other v v Access only
Fill v v
Deep Evaluate deep soil quality, charactierize deep TBD Vadose Zone v v
. MW-103-X |lithology including vertical extent of shoreline fill, L Saturated WT v 4
Boring/Well ] . (minimum 75) -
evaluate soil for the presence of NAPL, define water Deep WT/Aquitard v v
bearing zone(s) and aquitard(s) Other v v Access only
Evaluate deep soil quality, charactierize deep Fill v v
Deep lithology including vertical extent of TBD Vadose Zone v v
. MW-104-X [shoreline/ravine fill, evaluate soil for the presence . Saturated WT v v
Boring/Well . . (minimum 75) -
of NAPL, define water-bearing zone(s) and Deep WT/Aquitard v v
aquitard(s) Other 4 v Access only
Fill v v
Deep Evaluate deep soil quality, charactierize deep TBD Vadose Zone v v
Boring/Well MW-105-X [lithology including vertical extent of ravine fill, (minimum 55) Saturated WT v v
evaluate soil for the presence of NAPL, define water Deep WT/Aquitard v v May be modified based on the results of the geophysical
bearing zone(s) and aquitard(s) Other v v surveys
Evaluate lateral extent of COPCs in soil, Fill v v
Deep characterize deep lithology including nature and _
Boring/Well MW-SWT " lyertical extent of shoreline fill, if present, evaluate 45 Vadose Native v v
soil for the presence of NAPL, define characteristics ]
of shallow water-bearing zone Saturated Native v v Access only
Fill v v
Deep Evaluate lateral extent of COPCs in soil, _
Boring/Well MW-10WT [ haracterize deep lithology, evaluate soil for the 45 Vadose Native v v
presence of NAPL, define characteristics of shallow ]
water-bearing zone Saturated Native v v Access only
Fill v v
Deep Evaluate lateral extent of COPCs in soil, _
Boring/Well MW-1IWT [ haracterize deep lithology, evaluate soil for the 45 Vadose Native v v
presence of NAPL, define characteristics of shallow
. Saturated Native
water-bearing zone v v Access only
Aspect Consulting Table A-6
04/17/15 Draft RI/FS Work Plan - Upland SQAPP
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Table A-6 - Soil Sampling and Analysis Approach — Deep Soil and Groundwater Investigation
Bremerton Gas Works Site
Bremerton, Washington

Soil Sample Analysis
Target Exploration
Exploration | Exploration Depth Sample Depth’ Physical
Type Identification |Primary Exploration Objective (feet bgs)1 VOCs PAHs Properties3 Location Modification Decision Criteria
Fill v v
Deep Evaluate lateral extent of COPCs in soil, _

Boring/Well MW-12WT | characterize deep lithology, evaluate soil for the 45 Vadose Native v v May be modified based on the results of the geophysical
presence of NAPL, define characteristics of shallow ] surveys to be located south of any identified/suspected
water-bearing zone Saturated Native v v manufactured gas piping and/or the Drip Tank

Fill v v
Deep Evaluate lateral extent of COPCs in soil, _

Boring/Well MW-13WT [ haracterize deep lithology, evaluate soil for the 45 Vadose Native v v
presence of NAPL, define characteristics of shallow .
water-bearing zone Saturated Native v v Access only

Fill v v
Deep Evaluate lateral extent of COPCs in soil, _

Boring/Well MW-14WT | characterize deep lithology, evaluate soil for the 45 Vadose Native v v
presence of NAPL, define characteristics of shallow .
water-bearing zone Saturated Native v v Access only

Fill v v
Deep Evaluate lateral extent of COPCs in soil, _

Boring/Well MW-15WT [ haracterize deep lithology and nature of ravine fill, 45 Vadose Native v v
evaluate soil for the presence of NAPL, define ] May be modified based on the results of the geophysical
characteristics of shallow water-bearing zone Saturated Native v v surveys

MW-16WT |Locations to be identified, in consultation with EPA, 45
Deep MW-17WT |based on the results of the shallow soil investigaton 45 To be determined, as necessary to address data gaps to meet
Boring/Well MW-18WT |to characterize groundwater in the interior of the 45 the objectives of the deep soil and groundwater investigation
MW-19WT |Upland ISA in the vicinity of identified sources of 45

Notes: BTEX = benzene, toluene, ethylbenzene and xylenes

PAHSs = polycyclic aromatic hydrocarbons
SVOCs = semivolatile organic compounds
TBD = to be determined
VOCs = volatile organic compounds

1 Target exploration depth in feet below ground surface (bgs). May be modified to target potential contaminated zones based on field observations.

2 Soil samples will be collected from these borings for chemical and physical analysis to meet the objectives of the deep soil and groundwater investigation. Sample collection depth will depend on field soil classification
and observations of contamination at the time of drilling.

3 Physical properties analysis consists of total organic carbon (TOC), grainsize, and Atterberg Limits

Aspect Consulting Table A-6
04/17/15 Draft RI/FS Work Plan - Upland SQAPP
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Table A-7. Groundwater Sampling and Analysis Approach
Bremerton Gas Works Site
Bremerton, Washington

Total Groundwater Sample Chemical Analyses
Monitoring Well New or Existing |Depth (feet| Screen MNA Field
Identification Monitoring Well bgs) Length VOCs SVOCs PAHs Cyanide Metals' | Parameters’ Parameters’

MW-01 Existing 45 15 v v v v v v
MW-02 Existing 45 15 v v v v v v
MW-03 Existing 45 15 v v v v v v
MW-04 Existing 40 20 v v v v v v
MW-05 Existing 20 15 v v v v v v
MW-06 Existing 35 20 v v v v v v
MW-07 Existing 35 20 v v v v v v
MW-08 Existing 40 20 v v v v v v
MP04 Existing 40 10 v v v v v v
SP02 Existing 35 10 v v v v v v
MW-101-X New TBD 10 v v v v v v
MW-102-X New TBD 10 v v v v v v
MW-103-X New TBD 10 v v v v v To be v
MW-104-X New TBD 10 v v v v v determined v
MW-105-X New TBD 10 v v v v v v
MW-9WT New 50 15 v v v v v v
MW-10WT New 50 15 v v v v v v
MW-11WT New 50 15 v v v v v v
MW-12WT New 50 15 v v v v v v
MW-13WT New 50 15 v v v v v v
MW-14WT New 50 15 v v v v v v
MW-15WT New 50 15 v v v v v v
MW-16WT New v v v v v v
MW-17WT New To be determined Y Y Y Y d d
MW-18WT New v v v v v v
MW-19WT New v v v v v v

Notes: BTEX = benzeneg, toluene, ethylbenzene, and xylenes
PAHSs = polycyclic aromatic hydrocarbons
SVOCs = semivolatile organic compounds
TBD = to be determined
VOCs = volatile organic compounds

1 Metals include antimony, arsenic, cadmium, total chromium, hexavalent chromium, cobalt, copper, lead, manganese,
nickel, thallium, vanadium, and zinc.

2 Monitored Natural Attenuation (MNA) parameters, including dissolved organic carbon, nitrate, nitrite, sulfate, sulfide,
ferrous iron, dissolved manganese, and alkalinity, will be included in the analysis for a subset of these wells, to be
determined based on the final well construction and lcoations.

3 Field parameters consist of oxidation-reduction potential (Eh), dissolved oxygen, conductivity, temperature and pH.

Aspect Consulting Table A-7
04/17/15 Draft RI/FS Work Plan - Upland SQAPP
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Table A-8. Analytical Methods, Sample Containers, Preservation, and Holding
Times Bremerton Gas Works Site

Bremerton, Washington

Aspect Consulting
04/17115

V:\080239 Bremerton Former MGP Site\Deliverables\RI FS Workplan\EPA Draft\Appendices\A Upland SQAPP\SQAPP Tables.xlsxSQAPP Tables.xlsx

Sample Preservation
Matrix | Analytical Parameter | Analytical Method Sample Container No. Containers Requirements Holding Time
14 days for
Petroleum Hydrocarbon extraction; 40 days
Identification NWTPH-HCID 8 ounce jar 1 4°C +2°C for analysis
4°C +£2°C, Freeze within
48 hours to <-7°C,
Method 5035A, 40-ml Methanol, Sodium
VOCs Method 8260C vials, 2 ounce jar 5 Bisulfate 14 days
14 days for
extraction; 40 days
Low-level PAHs Method 8270D-SIM 8 ounce jar 1 4°C +2°C for analysis
6 months, Hg-28
_ Metals Method 200.8/7471A 4 ounce jar 1 4°C +2°C days
° 14 days for
o SVOCs Method 8270D 8 ounce jar 1 4°C +2°C extraction; 40 days
14 days for
Pesticides Method 8081B 8 ounce jar 1 4°C +2°C extraction; 40 days
14 days for
PCBs Method 8082 8 ounce jar 1 4°C +2°C extraction; 40 days
Cyanide Method 9012 4 ounce jar 1 4°C +2°C 14 days
Grain Size ASTM D422 8 ounce jar 4 none n/a
Atterberg Limits ASTM D4318 8 ounce jar 2 none n/a
Total Organic Carbon Plumb 4 ounce jar 1 4°C +2°C 14 days
Petroleum Hydrocarbon 500-mL Amber Glass, 40 7 days for extraction,
Identification NWTPH-HCID mL VOA vial 2 ea 4°C +2°C, HCI 40 days for analysis
4°C £2°C, 2 with
VOCs Method 8260C 40-mL VOA Vials 3 HCI pH < 2, 2 without HCI| 14 days for analysis
7 days for extraction,
Low-level PAHs Method 8270D-SIM 500-mL Amber Glass 2 4°C +2°C 40 days for analysis
5 SVOCs with low-level 7 days for extraction,
§ PAHs Method 8270D 500-mL Amber Glass 2 4°C +2°C 40 days for analysis
S Metals, total/dissolved 4°C £2°C, HNO3 pH <2
3 (field filter) Method 200.7/200.8 500-mL HDPE 1 (after filtration) 180 days
1] 4°C +2°C, Zinc Acetate
and NaOH pH > 9 (after
Dissolved Sulfide Method 376.2 500-mL HDPE 1 filtration) 7 days
Cyanide, Total SM4500-CN 500-mL HDPE 1 NaOH, pH>12 14 days
Dissolved Organic H2S04 ph<2, <6°C, (after
Carbon SM5310B 250-mL Amber glass 1 filtration) 28 days
Nitrogen as Nitrate 353.2/9056 500-mL HDPE 1 <6°C 48 hours
Nitrogen as Nitrite 353.2/9056 500-mL HDPE 1 <6°C 48 hours
Sulfate 300.0/9056 500-mL HDPE 1 <6°C 28 days
4°C £2°C, HNO3 pH < 2
Manganese, dissolved |Method 200.7/200.8 500-mL HDPE 1 (after filtration) 180 days
Alkalinity SM 2320B-97 500-mL HDPE 1 <6°C 14 days
Table A-8
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NAspect
BORING LOG sesr__or___

LOCATION OF BORING PROJECT NO. BORING NO.

PROJECT NAME

SKETCH OF LOCATION DRILLING METHOD:

LOGGED BY:

DRILLER:

SAMPLING METHOD:

HAMMER WEIGHT/SAMPLER DIAMETER

OBSERVATION WELL INSTALL YES NO START FINISH
WATER LEVEL TIME TIME
TIME
DATE DATE DATE
DATUM GRADE CASING DEPTH
ELEV.
SIZE (%) g = SURFACE CONDITION
T E + >
w z
7 £ = i gy | £
1 it it [ =
w E o T /C - < % =
g | ol g 08| | 302 | 26| 3
zZ 2 2 g E T o = o E » DESCRIPTION: Density, moisture, color, minor,
o = o O
© - T % @ o 8 2 MAJOR CONSTITUENT.
@
= E 5 NON-SOIL SUBSTANCES: Odor, staining, sheen, scrap, slag, etc. DRILL ACTION
o =
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\‘As ect

CONSULTING

GROUNDWATER SAMPLING RECORD WELL NUMBER: Page: of
Project Name: Project Number:
Date: Starting Water Level (ft TOC):
Developed by: Casing Stickup (ft):
Measuring Point of Well: Total Depth (ft TOC):
Screened Interval (ft. TOC) Casing Diameter (inches):
Filter Pack Interval (ft. TOC)
Casing Volume (ft Water) x (Lpfv)(gpf) = (L)(gal)
Casing volumes: 2"=0.16 gpf 4" = 0.65 gpf 6" =1.47 gpf Sample Intake Depth (ft TOC):
2"=0.62 Lpf 4" =246 Lpf 6" = 5.56 Lpf
PURGING MEASUREMENTS
i Typical Stable and
Criteria: 8,405 Lpm  minimaland na + 3% +10% + 01 10 mV +10%
; Cumul. Water Specific Dissolved Eh s
Time Volume Purge Rate L] Temp. Conductivity | Oxygen pH ORP Turbidity Comments
(galorlL) (gpm or Lpm) (ft) (CorF) (US/em) (mg/L) (mv) (NTU)
Total Gallons Purged: Total Casing Volumes Removed:
Ending Water Level (ft TOC): Ending Total Depth (ft TOC):
SAMPLE INVENTORY
Time Volume Bottle Type Quantity Filtration |Preservation Appearance Remarks
Turbidity &
Color Sediment
METHODS
Sampling Equipment with IDs:
Purging Equipment: Decon Equipment:
Disposal of Discharged Water:
Observations/Comments:
I'\:\II L H mY Lol ol ﬂ o _,m’:
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TEST PIT LOG

\‘A\s ect P

CONSULTING T

LOCATION OF TEST PIT PROJECT NAME

SKETCH OF LOCATION PROJECT NO.
LOGGED BY
CONTRACTOR
TOTAL DEPTH
DEPTH TO WATER

_— =
|_
L = <C
] =

2| w 5 =

=l S S %

al § s £ [SOIL DESCRIPTION

1

2

3

4

5

6

7

8

9

10

Page
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CONSULTING

350 Madison Avenue North
Bainbridge Island, Washington 98110
(206) 780-9370

401 Second Avenue S, Suite 201
Seattle, Washington 98104

(206) 328-7443

WELL DEVELOPMENT RECORD

WELL NUMBER: Page:

Project Name:

Observor:

Screened Interval (ft. BGS)

Filter Pack Interval (ft. BGS)

Project Number: Date:

Developed by:

Measuring Point on Well:

Casing Stickup (ft):

Casing Size (in): Mtl & Scd ID (in) Starting Water Level (ft TOC):
Screen Size (in): Mtl & Scd ID (in) Starting Total Depth (ft TOC):
Screen Type: Casing Volume (ft water) x (gpf) = (gal)
Casing Volumes: 2"=0.16 gpf 4" =0.65 gpf 6" = 1.47 gpf
DEVELOPMENT MEASUREMENTS
Specific
Time C?n;ll:(l)'n\g)l' RatPeuEgem) Temp. | Conductance pH Turbidity Imh(cr)T:fVCL:)one Development Techniques
9 9p (umhos/cm)

Total Gallons Removed:

Total Casing Volumes Removed:

Ending Water Level (ft TOC):

Ending Total Depth (ft TOC):

METHODS

Cleaning Equipment:

Development Equipment:

Disposal of Discharged Water:

Observations/Comments:

C:\Users\mmaisen\Documents\Well Development Record2
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As-Built Well Completion Diagram

Project Number: Boring/Monitoring
Well Number: Sheet: of:
Project: Location:
Elevation: Drilling Contractor:
Drilling Method and Equipment Used: Logged By:
Water Levels: Completion
Start: Finish:
Ecology Well ID
Monument Type/Height
Soil Type/ Completion Well Cap Type
Depth Depths

Surface Seal Material

Seal Material

(list NSF/ANSI certification)

Well Casing ID

Type of Casing

Type of Connection

Filter Pack/Size

Filter Pack Interval

Well Screen ID

Type of Screen

Slot Size

Screen Interval

Centralizers

Diameter of Borehole

Sump

gram.dwg

Bottom of Boring

ASpethonsulting

earth+water
www.aspectconsulting.com

a limited liability company

Materials Used: Screen:
Sand: Bentonite:
Blank: Monument:
Concrete: Other:

Q:\_ACAD Standards\Standard Details\Well Dia
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Attachment B
Standard Operating Procedures
TABLE OF CONTENTS

e B-1 Field Documentation

e B-2 Decontamination

e B-3 Handling of Investigation-Derived Waste

e B-4 Low Flow Groundwater Sampling and Purging

e B-5 Monitoring Well Development

e B-6 Static Water Level Measurement

e B-7 Field Hydrocarbon Logging Methods and Sheen Test
e B-8 Direct Push Sample Collection and Processing

e B-9 NAPL Thickness Monitoring
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Standard Operating Procedure — Field Documentation

B-1 STANDARD OPERATING PROCEDURE

FIELD DOCUMENTATION
1.0 OBJECTIVE

The objective of this SOP is to regulate field documentation generated during the field effort that will

become part of the project file.

2.0 MATERIALS

¢ Field logbook/forms for each respective sampling type
e Waterproof pen

e Sample jars from prospective lab

e Waterproof labels for sample jars

e Daily log forms

e COCs (internal and external)

e Camera

3.0 PROCEDURES

Field Loghook and/or Forms

Field team members will keep a daily record of significant events, observations, and measurementsina
field logbook or on field forms. All field activities will be recorded on forms specific to the collection activity
and will be maintained by the Field Coordinator (FC). Field notes will be the main source of field
documentation for all field activities. The on-site field representative will record all information pertinent
to the investigation program. The sampling documentation will contain information on each sample
collected, and will include at a minimum the following information:

e Projectname

e Field personnel on site

e Facility visitors

o  Weather conditions

e Field observations and any deviations from the Upland SQAPP
e Maps and/or drawings

e Date and time sample collected

e Sampling method and description of activities

e Identification or serial numbers of instruments or equipment used
e Deviations from the Upland SQAPP

e Conferences associated with field sampling activities

Entries for each day will begin on a new page or form. The person recording information must enter the
date and time and initial each entry. Additional specific field reporting requirements and checklists for
each study are defined in the respective SOPs. In general, sufficient information will be recorded during

sampling so that reconstruction of the event can occur without relying on the memory of the field

personnel.
Attachment B — Standard Operating Procedures April 2015
Bremerton Gas Works Upland SQAPP 080239
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Standard Operating Procedure — Field Documentation
The field notes will be taken on water-resistant, durable paper for adverse field conditions. Notes will be

taken in indelible, waterproof blue or black ink. Errors will be corrected by crossing out with a single
line, dating, and initialing. Each form will be marked with the project name, number, and date. The field
forms will be scanned into Aspect’s project file directory as convenient during the sampling event or

upon completion of each sampling event.

Attachment B — Standard Operating Procedures April 2015
Bremerton Gas Works Upland SQAPP 080239
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Standard Operating Procedure — Decontamination

B-2 STANDARD OPERATING PROCEDURE

DECONTAMINATION
1.0 OBJECTIVE

The objective of this SOP is to describe decontamination procedures to be followed during the

performance of field activities.

2.0 MATERIALS

The following materials are required for performance of equipment decontamination:

e Scrub brush

e Alconox or equivalent soap
e Ethyl Acetate or Hexane

e De-ionized water

e  Water buckets

e Health and safety equipment

3.0 PROCEDURES

The following steps will be taken during decontamination of equipment and materials that may affect
sample quality:
1. Scrub with non-phosphate detergent

2. Rinse thoroughly with deionized water

In cases where product or oily sheen are encountered during sampling, the equipment and materials
will also be decontaminated with a solvent rinse using ethyl acetate or hexane, followed by an

additional rinse with deionized water.

4.0 NOTES

e Decontamination wastes will be disposed of according to project-specific considerations.
e Decontamination will be performed under level D health and safety procedures. Site-specific
conditions may require additional health and safety precautions.

Attachment B — Standard Operating Procedures April 2015
Bremerton Gas Works Upland SQAPP 080239
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Standard Operating Procedure — Handling of Investigation-Derived Waste

B-3 STANDARD OPERATING PROCEDURE

HANDLING OF INVESTIGATION-DERIVED WASTE
1.0 PURPOSE

Management of investigation-derived waste (IDW) minimizes the potential for the spread of hazardous
waste on site or off site through investigation activities. The purpose of this SOP is to provide

instructions for the proper management of contaminated materials derived from field investigations.

2.0 SCOPE

The procedures outlined are to be followed by all personnel who participate in site activities in areas

where IDW is generated.

Materials that are known or suspected to be contaminated with hazardous substances through the actions
of sample collection or personnel and equipment decontamination were said to be IDW. These wastes
include decontamination solutions, disposable equipment, drill cuttings and fluids, and groundwater
monitoring well development and purge waters. To the extent possible, the FC will attempt to minimize the
generation of these wastes through careful design of decontamination schemes and groundwater sampling

programs.

Testing conducted on soil and water investigation-derived wastes will show if they were also hazardous
wastes as defined by Resource Conservation and Recovery Act (RCRA). This will determine the proper

handling and ultimate disposal requirements.

The criteria for designating a substance as a hazardous waste, according to RCRA, are provided in 40 CFR
261.3. If IDW meet these criteria, RCRA requirements must be followed for packaging, labeling,
transporting, storing and record keeping as described in 40 CFR 262 34. Those wastes judged to
potentially meet the criteria for hazardous wastes, shall be stored in DOT-approved, 55-gallon steel

drums.

3.0 INVESTIGATION-DERIVED WASTE MANAGEMENT

Procedures that minimize the potential for the spread of hazardous waste include minimizing the volume
of waste generated, waste segregation, appropriate storage, and disposal, according to RCRA

requirements.
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Standard Operating Procedure — Handling of Investigation-Derived Waste

Waste Minimization

Within the absolute constraints demanded by worker health and safety and project quality
assurance/quality control (QA/QC), the generation of IDW is to be limited. In the development of the
investigation work plan, each aspect of the investigation is to be reviewed to identify areas where
excess waste generation can be eliminated. General procedures that will eliminate waste include
avoidance of unnecessary exposure of materials to hazardous waste, and coordination of sampling

schedules to avoid repetitious purging of wells and use of sampling equipment.

Waste Segregation

Waste storage and handling procedures to be used depend on the type of generated waste. For this
reason, investigation-derived hazardous wastes described below will be segregated into separate,
55-gallon storage drums. Waste materials that are known to be free of hazardous waste
contamination (such as broken sample bottles or equipment containers and wrappings), must be
collected separately for disposal to municipal systems. Large plastic garbage or lawn and leaf bags

are useful for collecting this trash.

Decontamination Solutions

Decontamination solutions are generated from washing and rinsing of personal protective
equipment (PPE) and sampling equipment. Solutions considered investigation-derived wastes range
from detergents, organic solvents, and acids used to decontaminate small hand samplers to steam
cleaning rinsate used to wash drill rigs and other large equipment. These solutions are to be stored

in 55-gallon drums with bolt-sealed lids.

Soil Cuttings and Drilling Mud

Soil cuttings are solid to semi-solid soils generated during trenching activities, drilling for the
collection of subsurface soil samples, or the installation of monitoring wells. Depending on the type
of drilling, drilling fluids known as “muds” may be used to remove soil cuttings. Drilling fluids flushed
from boreholes must be directed into a settling section of a mud pit. This allows reuse of the
decanted fluids after removal of the settled sediments. Drill cuttings, whether generated with or
without drilling fluids, are to be removed with a flat-bottomed shovel and stored in 55-gallon drums

with bolt-sealed lids.
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Standard Operating Procedure — Handling of Investigation-Derived Waste

Well Development and Purge Water

Well development and purge waters consists of groundwater removed from monitoring wells to
repair damage to the aquifer following well installation, obtain characteristic aquifer groundwater
samples, or measure aquifer hydraulic properties. The volume of groundwater to be generated will
determine the appropriate storage procedure. These activities can generate significant volumes of
groundwater depending on the well yield and the duration of the test or activity. Use of drums or
large-volume, portable tanks such “Baker Tanks” should be considered for temporary storage of

purge water.

Disposable Equipment

Disposable equipment includes used personal protective equipment such as Type coveralls, gloves,
booties, and APR cartridges, and some inexpensive sampling equipment such as trowels or

disposable bailers. This equipment will be disposed of as normal solid waste.

Waste Storage

The wastes that accumulate through investigations must be stored on site prior to disposal. An on-

site waste staging area should be designated to provide secure and controlled storage for the drums.

Storage Containers

Containers shall be DOT-approved (DOT 17H 18/16GA OH unlined), open top, steel drums. The lids
should lift completely off the drum, and be secured by a bolt ring. A sufficient number of drums
should be ordered to store all anticipated waste, including extra drums for solid waste and

decontamination water. Solid and liquid wastes are not to be mixed in the drums.

Pallets are often required to allow transport of filled drums to the staging area with a forklift.
Normal pallets are 3 x 4 feet and will hold two to three, 55-gallon drums, depending on the

filled weight. If pallets are required for drum transport or storage, Aspect

Consulting field personnel are responsible for ensuring that the empty drums are placed on pallets
before they are filled and that the lids are sealed on the drums with the bolt tighten ring after the

drums are filled.
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Standard Operating Procedure — Handling of Investigation-Derived Waste

Drum Labeling

Each drum that is used will be assigned a unique number that will remain with that drum for the
life of the drum. This number will be written in permanent marker on the drum itself. Do not label
drum lids. Drum labels shall contain the following information:

e Waste accumulation start date

e  Well number or boring number, if applicable
e  Drum number

e Contents matrix (soil, water. slurry, etc.)

e Generation location

e Projectname

4.0 WASTE DISPOSAL

Final disposal of IDW will be determined after analytical results are received to identify if the waste

material could desighate as RCRA-hazardous waste.
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Standard Operating Procedure — Low Flow Groundwater Sampling and Purging

B-4 STANDARD OPERATING PROCEDURE
LOW FLOW GROUNDWATER SAMPLING AND PURGING

1.0 PURPOSE

The objective of this SOP is to describe the protocols for conducting low-flow groundwater sampling

and purging.

2.0 MATERIALS

e Project QAPP
e Groundwater Sampling Field Data Sheets and indelible ink pens
e Sample containers and labels as described in the project QAPP
e Insulated cooler(s) with ice
e Plastic Ziploc bags
e Bubble wrap
e Appropriate PPE and clothing as defined in the site Health and Safety Plan (HASP)
e  Water level indicator
e Interface probe
e Pump and tubing appropriate to well construction
e YSI 556 for collection of field parameters
e Turbidimeter
e Groundwater filters (if necessary for dissolved metals analysis)
e Decontamination supplies:
o Tap water
o Deionized water
o Alconox
o Scrub brushes
o Buckets, tubs, or similar

e COCforms
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Standard Operating Procedure — Low Flow Groundwater Sampling and Purging

3.0 PRE-SAMPLING PREPARATION

When possible, prior to entering the field, begin filling out the Groundwater Sampling Field Data Sheets
and sampling labels. This could include the project name, sampling location, and other standard

information.

4.0 SAMPLING PROCEDURE
1. Donthe required PPE as defined in the site HASP.

2. Prepare a decontamination area, if decontamination is required, in accordance with the
Decontamination SOP.

3. Check the well for any damage or evidence of tampering and record the observations on the field
data sheet.

4. Unlock and open the well monument and remove the well cap.
Measure and record the depth to water and record the measurement on the field data sheet.
Measure water level from reference point to the nearest 0.01 foot. If sheen or oil is observed on
the probe, determine presence/absence of NAPL with an interface probe. If NAPL is present,

measure product thickness, and go to step 17 (no sample collected).

6. Attach and secure the dedicated tubing to the sampling pump. Lower the tubing or pump,
depending on whether an aboveground (i.e. peristaltic) or in-well (i.e. submersible or bladder)
pump is appropriate given the well construction and depth to water, slowly into the well. Be
careful not to place the end of the tubing/pump intake on the bottom of the well because this
may disturb any sediment present in the bottom of the well.

7. Start pumping the well by selecting the lowest pump speed. Ideally, the pump rate should
equal the well recharge rate with little or no water level drawdown in the well (drawdown
shall be 0.3 foot or less).

8. During purging, the ultimate low-flow rate should be from 0.1 to 0.5 liters per minute.

Measure the pumping rate using a graduated cylinder and stop-watch or similar device. Record
the pumping rate and depth to water on the field data sheet or in the logbook.

9. During purging, monitor the field parameters (temperature, pH, turbidity, ORP, specific
conductance, and DO) approximately every 3 to 5 minutes. A flow-through cell or similar will be
used to monitor the field parameters. Begin measuring field parameters after the flow-through cell
has been “flushed” with purged groundwater twice.

10. The well is considered stabilized and ready for sample collection when the indicator parameters
have stabilized for three consecutive readings, as follows:

e 10.1forpH

e 13 percent for conductivity
e 110 percent for DO

e 110 percent for turbidity

e +10mV for ORP

11. The tubing/pump must not be removed from the well between purging and sampling.
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Standard Operating Procedure — Low Flow Groundwater Sampling and Purging

12. If the recharge rate of the well is very low, do not purge the well dry. The water level in the well
should stay above the level of the tubing/pump inlet to prevent air entrainment. If air bubbles
are observed in the purge stream, lower the flow rate. If air bubbles are still observed, turn off
the pump and allow the well to recover before sampling.

13. Once the fields parameters have stabilized, prepare to collect the samples directly from the end of
the tubing. Volatiles and analyses that degrade by aeration must be collectedfirst. The bottles
should be preserved and filled according to the procedures specified in the QAPP. Gloves should
be changed between purging and sampling so that clean gloves are worn to collect samples.

14. Fill all sample bottles by allowing the pump discharge to flow gently down the inside of the bottle
with minimal turbulence. For VOCs, fill each pre-preserved container with sample to just
overflowing so that no air bubbles are entrapped inside. Cap each bottle as it is filled. For PAHs,
fill each 1-liter amber bottle to nearly the top and cap thereafter. For dissolved metals, field filter
well effluent and fill one 500 mL HDPE bottle to nearly the top and cap thereafter.

15. Once container filling is completed, label each sample (if not pre-labeled) and record them on the
COC form. Sample labels should be smudge-proof or covered with transparent tape. Place
sample containers into a Ziploc bag and immediately put into an iced cooler for shipment to the
analytical laboratory. Segregate larger bottles with bubble wrap. Ice in coolers must be double-
bagged to prevent leakage. Coolers must be packed to the top with bagged ice to prevent

warming and bottle breakage.

16. Disconnect the tubing from the pump. Dedicated tubing will be left inside the well for future
sampling events.

17. After sampling is complete, measure the total depth of the well.

18. Close and lock the well.

19. Decontaminate sampling equipment as described below.
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Standard Operating Procedure — Low Flow Groundwater Sampling and Purging

5.0 DECONTAMINATION PROCEDURE

During field sampling, all equipment surfaces placed in the well or in contact with groundwater samples
will be cleaned before purging and sampling the next well. As needed, plastic sheeting will be placed
around the well-head to keep the work area clean. The equipment will be cleaned using the method

described in the Decontamination SOP.

6.0 REFERENCES

United States Environmental Protection Agency (EPA). 1996. Low Stress (low flow) Purging and Sampling

Procedures for the Collection of Ground Water Samples from Monitoring Wells. Revision 2. July
30.

United States Environmental Protection Agency (EPA). 2002. Ground-Water Sampling Guidelines for
Superfund and RCRA Project Managers. Ground Water Forum Issue Paper (EPA 542-5-02-

001). May.
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Standard Operating Procedure — Monitoring Well Development

B-5 STANDARD OPERATING PROCEDURE

MONITORING WELL DEVELOPMENT
1.0 OBJECTIVE

To establish accepted procedures for the restoration of monitoring wells following drilling activities

to yield minimally disturbed water sampled and pump test results.

2.0 BACKGROUND

Following installation of a well, it is necessary to restore, to the extent possible, the natural hydraulic
disturbed zone around the well. A variety of techniques are available for developing the well to ensure
turbidity-free groundwater samples. The specific method of well development will be decided upon in

the field based on the most current available information.

The primary requirement of an effective development technique is to provide reversals or surges in flow
to prevent bridging by formation particles, a common problem when flow is always in one direction.
Reversals or surges can be created using surge blocks, bailers, pumps, getting tools, or a combination of

devices.

Use of air for development should be avoided when samples are to be collected for VOC analyses as air
surging tends to strip volatiles from the water. In general, formation water should be used for
development, although if low-yielding water-bearing formations are being developed it may be
necessary to introduce water from an outside source. The introduced water must be tested for

chemical properties to evaluate its potential impact on the in-situ water quality (EPA 1986).

3.0 PERSONNEL REQUIRED AND RESPONSIBILITIES

e Field Coordinator: The Field Coordinatoris responsible for ensuring that field
personnel have been trained in the use of this procedure for verification that monitoring
well development activities are performed in compliance with this procedure.

o Field Geologist: The Field Geologist is responsible for compliance with this procedure

including well development, containerization of extracted water, and documentation.

4.0 EQUIPMENT REQUIRED

e Surge block, bottom-filling bailer, air surging, or pumping device
e pH meter

e Conductivity/temperature probe

e Well development/purging data form

e Clipboard and indelible ink pens

e 55-gallon drums for containerization of extracted water, if required
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Standard Operating Procedure — Monitoring Well Development

5.0 PROCEDURE
Development Methods

The common methods for developing wells are described by Aller et al. (1989) and Driscoll
(1986) and include:

o Overpumping

. Backwashing
o Surging
. Bailing
o Jetting

. Airlift pumping

o Air surging
Well development procedures that have the potential to alter groundwater quality should not be
used. Therefore, methods that involve adding water or other fluids to the well or that use air to
accomplish development are not recommended. Generally, unsuitable methods for monitoring well
developmentinclude jetting, airlift pumping, and air surging. However, air development techniques
may be used if they offer site-specific advantages over other methods, and extreme care is taken to
prevent air from contacting the screened interval. Air development techniques must only be

implemented by an experienced operator.

Recommended monitoring well development methods include pumping, overpumping, bailing, and
backwashing, in combination with some form of surging. The most effective combination and timing
of these methods must be determined through field testing, or from experience developing wells in

similar hydrogeologic regimes.

Movement of groundwater into the well in one direction generally results in bridging of the particles,
and a means of inducing flow reversal is necessary to break down the bridging and produce a stable
filter. Aller et al (1989) state that one of the most effective and efficient methods to induce flow
reversal is through careful use of a properly constructed surge block. For a more detailed description

of proper usage of a surge block and other methods of achieving flow reversal, see Aller et al.

One example of a well development field protocol is described blow:

1. Record static water level and total well depth.

2. Setthe pump and record pumping rate and turbidity. Pump until turbidity (as
measured by a nephelometer) reaches desired level or stabilizes.
Discontinue pumping and surge the well.

4. Measure depth to the bottom of the well. If more than 10 percent of the screen is
occluded by sediments, remove excess sediment by bailing.

5. Reset the pump, recording pumping rate and turbidity. Pump until turbidity reaches
desired level or stabilizes. If the well has been properly designed, the amount of pumping
required to achieve the desired turbidity level will be substantially less than required in

the first pumping cycle.
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Standard Operating Procedure — Monitoring Well Development

6. Repeat surging and pumping until the well yields water of acceptable turbidity at the
beginning of a pumping cycle. A good way to ensure that development is completeis to
shut the pump off during the last anticipated pumping cycle, leaving the pump in place, and

restart it sometime later. The turbidity of the discharge water should remain low.

The pumping rate used during development must be greater than the highest rate expected to be
used during subsequent purging and sampling. In fact, recent field experience suggests that
extremely low (i.e., 100 to 500 mL/min) purging and sampling pumping rates may significantly
reduce the turbidity of groundwater samples (Puls et al 1990). The pump intake should be placed

close to, or within, the well screen interval.

The development techniques listed above are most efficient in wells with screens having the greatest
area open to the aquifer. Therefore, continuous slot, or wire wrapped screens are recommended for
use in formations where adequate development is expected to be difficult. The additional cost of
continuous slot screen is typically more than compensated for by significantly less cost in

development time and subsequent well purging times.

Development Criteria

Development should continue until clear, artifact-free, formation water is produced. Water quality
parameters such as specific conductance, pH, temperature, and turbidity should be measured during
development and should stabilize before development is stopped. Turbidity measurements are the
most critical development criteria. Other parameters should be used to provide supplemental
information regarding aquifer conditions, and stabilization of these parameters is indicative of the
presence of formation water. If water was added during well construction or development, two to
three times the volume of water added must be removed. Finally, the well should be producing

visually clear water before development is stopped.

Experience has shown that development may take from less than an hour to several days, depending
on the formation, development procedures, and well characteristics or construction. In some
marginal aquifers such as glacial tills and interbedded sands and clays, it may be possible to attain the
5 nephelometric turbidity units (NTUs) turbidity target level used as guidance in RCRA. However,
poor well construction practices, failure to emplace an adequate filter pack, or poor selection of
screen slot size and sand pack materials, as well as inadequate development may result in high
turbidity levels. In these situations, the PRP or contractor must demonstrate that the well has been
constructed properly and all reasonable efforts have been expended to develop the well. The
determination of whether to abandon the well or address the turbidity problem during sampling and

analysis should be made by the project hydrogeologistin consultation with the EPA hydrogeologist.

After developmentis completed, wells should be allowed to stabilize and re-equilibrate before
sampling. The time necessary for stabilization depends on the characteristics of the aquifer and the
geochemistry of the parameters to be modified. Generally high permeability formations require less

time (i.e., several days) than low permeability formations (i.e., several weeks).
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Standard Operating Procedure — Monitoring Well Development

Development Documentation

Monitoring well development must be thoroughly documented to verify that foreign materials have
been removed, formation water is being sampled, and turbidity has reached acceptable levels or

stabilized.

The following data should be recorded before and during well development:

1. Date and duration of development.

2. Water level from the marked measuring point on the top of casing before and 24 hours
after well development.

3. Depth from top of well casing to the top of any sediment present in the well, before, during,
and after sampling.

4. Types and quantity of drilling fluids introduced during drilling and development.
Field measurements (e.g., turbidity, specific conductance, pH, DO, temperature)

taken before, during, and after well development.

6. Volume and physical characteristics of developed water (e.g., odor, color, clarity, and
particulate matter).

7. Type and capacity of pump and/or bailer used and pumping rates.

8. Detailed description of all development methods used.

6.0 REFERENCES

Aller, L., T.W. Bennet, G. Hackett, R.J. Petty, J.H. Lehr, H. Sedoris, D.M. Nielsen, and J.E. Denne.
1989. Handbook of Suggested Practices for the Design and Installation of Ground-water
Monitoring Wells: Technology Support Center, Environmental Monitoring Systems Laboratory,
EPA600/4-89/034, United States Environmental Protection Agency.

Driscoll, Fletcher F. 1986. Groundwater and Wells, 2nd Edition, Johnson Division, St. Paul,
Minnesota.

Puls, R.W., J.H. Eychaner, and R.M. Powell. 1990. Colloidal-Facilitated Transport of Inorganic
Contaminantsin Ground Water: Part |, Sampling Considerations, Environmental Research
Brief, USEPA, EPA/600/M-90/023.

U.S. EPA. 1986. OWER _9950-1, RCRA Ground-Water Monitoring Technical Enforcement
Guidance Document (TEGD), Office of Solid Waste and Emergency Response.
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Standard Operating Procedure — Static Water Level Measurement

B-6 STANDARD OPERATING PROCEDURE STATIC

WATER LEVEL MEASUREMENT
1.0 OBJECTIVE

The objective of this SOP is to describe a method for collecting a static water level measurement.
Measurements will be made from groundwater monitoring wells accurate to the nearest 0.01 foot from a

standard reference point on the well casing.

2.0 MATERIALS

The following materials are required for the collection of static water level measurements:

o  Well keys

e Electronic water-level indicator
e Weighted steel tape

e Papertowels

e De-ionized water

e Health and safety equipment

3.0 PROCEDURE

The following steps will be taken during the collection of static water level measurements:

1. Unlock and open well. Verify well integrity.

2. Lower electronic water level indicator to the water surface.

3. When the sounder indicates that the indicator probe has contacted water, raise and lower
the probe to verify exact point at which measurement should be taken.

4. Measure the depth to water, to the nearest 0.01 foot, from the reference point (notch or mark
on well casing).

5. Record the measurement, to the nearest 0.01 foot, in the field notebook or on the
Groundwater Sampling Data Sheet.

6. Measure total well depth to the nearest 0.1 foot using weighted steel tape.

7. Replace well cap and close and lock protective well casing.

4.0 DECONTAMINATION

Equipment will be cleaned using the method described in the Decontamination SOP.
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Standard Operating Procedure — Field Hydrocarbon Logging Methods and Sheen Test

A-11 STANDARD OPERATING PROCEDURE

FIELD HYDROCARBON LOGGING METHODS AND SHEEN TEST
1.0 PURPOSE AND APPLICABILITY

This SOP describes a procedure to visually estimate areas of possible hydrocarbon impacts in soil or
sediment. In addition, screening results can be used to aid in the selection of soil/sediment samples

for chemical analysis. The field screening method includes:

¢ Visual examination

e Water sheen screening

Visual screening consists of inspecting the soil/sediment for stains, NAPL, and/or sheens indicative of
residual hydrocarbons. Visual screening is most effective at detecting heavy hydrocarbons, such as
creosote, or high hydrocarbon concentrations. Water sheen screening from a representative soil

sample is a more sensitive method at detecting the presence of hydrocarbons.

Specific project requirements as described in an approved Work Plan, SAP, QAPP, or site-specific HASP will
take precedence over the procedures described in this document.

Health and Safety

This section presents the potential hazards associated with this technique. The site-specific HASP

may address additional requirements and will take precedence over this document. Note that

sample collection usually requires Level D personal protection unless there is a potential for

airborne or dermal exposures to Site contaminants.

Health and safety hazards include but are not limited to the following:
e Dermal exposure to potentially contaminated media: Ensure that proper PPE will be used to
mitigate dermal contact including the impact of splashes of water or media to skin and/or eyes

e Dermal exposure to broken glass. Use care if handling glassware
e Inhalation exposure when handling impacted media. Respiratory protection should follow the

procedures outlined in the site-specific HASP
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Standard Operating Procedure — Field Hydrocarbon Logging Methods and Sheen Test

2.0 MATERIALS

The following materials must be on hand in sufficient quantity to ensure that proper screening
procedures may be followed.

e Approximately 1 cubic-inch of media to be screened

e A2 or4 oz wide-mouth glass jar (some field situations may require the use of a plastic baggie)
e Stirring devise (i.e., spoon)

e Squirt bottle

e  Supply of distilled water

3.0 METHODS AND PROCEDURE

The strategy used to collect soil/sediment samples in the field for sheen testing will depend on the
nature/grain size of the material and the type of hydrocarbon. Discrete samples may be collected from
specific depths where NAPL is likely to occur. When lithology is coarse-grained material over fine-
grained material, then a sample should be collected just above this interface where NAPL may be
pooling above the fine-grained material. Similarly, where fine-grained material overlies a coarse-grained

layer with suspected impacts, the sample should be collected just below the contact.

Alternatively, when lithology is finely bedded (less than 1-inch thick), then homogenized samples may
be collected over a larger depth interval to gain an “average” observation. Use a spoon to scrape
material across the surface of the depth interval of interest, and place into sample jars for further
observation. Once the sample is collected (approximately 2 to 4 ounces depending upon grain size) the

sample is examined and tested as described below.

Visual Examination

In the field, observe sediment core tubes or soil samples for evidence of NAPL. If NAPL is observed,
make a qualitative evaluation of its viscosity, and note its occurrence in the context of the soil lithology.
For example, note if NAPL is present as a continuous pool above a low permeability layer, or if it occurs
in discontinuous stringers within a coarser-grained layer. Observe the sidewalls of the sampling container
for signs of staining. If wet, observe the nature of liquid. Among gravels, observe the surface of the

gravel for signs of sheen and/or NAPL.
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Standard Operating Procedure — Field Hydrocarbon Logging Methods and Sheen Test
Qualitative nomenclature for oil on soil samples is described below:

e Novisible evidence — No visible evidence of oil on soil sample.
e Sheen — Sheen as described by the sheen testing nomenclature presented below
e Staining — Visible brown or black staining on soil/sediment. Can be visible as mottling or in bands.

Typically associated with fine-grained soils.

e Coating — Visible brown or black oil coating soil/sediment grains. Typically associated with
coarse-grained soils.

e Ol Wetted — Visible brown or black oil wetting the soil/sediment sample. Oil appears as a liquid
and is not held by soil grains. Soils oozing petroleum typically contain approximately 2 to 3

percent petroleum.

Naturally occurring sheen is often found in the field. Naturally occurring sheen can be similar in color to
hydrocarbon sheens and can range in color from a milky white to a metallic blue. It can be discerned

from hydrocarbon sheen due to its ability to break up when disturbed by touch.

Water Sheen Test

Water sheen screening involves placing soil/sedimentin a clear glass jar or a black plastic pan partially
filled with water, and observing the water surface for signs of sheen. The volume of soil/sediment
required for observation is approximately 1 cubic inch, or 10 mls, or about 1 tablespoon of media. For
practical application in the field or lab, place about 1 cubic inch of soil/sedimentin a 2 or 4 oz jar filled %-
full with water. For larger volumes, use about 2 oz of material in an 8 oz wide-mouth glass jar filled one
quarter full with water. Even larger volumes are needed for gravel. A plastic baggie may be substitute
for a glass jar if field conditions require. Observe the water surface and sidewalls of the jar for signs of
sheen, LNAPL, and DNAPL. Naturally occurring sheen can be discerned from hydrocarbon sheen by its

ability to dissolve or break-up upon agitation; do so gently with a spoon and record observations.

Sheen test nomenclature is described below:

e No Sheen (NS) — No visible sheen on water surface

e Slight Sheen (SS) — Light colorless film; spotty to globular; spread is irregular, not rapid;
areas of no sheen remain; film dissipates rapidly

e Moderate Sheen (MS) — Light to heavy film, may have some color or iridescence, globular
to stringy, spread is irregular to flowing; few remaining areas of no sheen on water

surface
e Heavy Sheen (HS) — Heavy colorful film with iridescence; stringy, spread is rapid; sheen flows off

the sample; most of water surface may be covered with sheen
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Standard Operating Procedure — Field Hydrocarbon Logging Methods and Sheen Test

Quantify the spatial coverage of sheen, size/diameter of NAPL blebs if observed, and color. Visual

descriptions and percent coverage are provided in the table below.

Sheen Test- % coverage Sheen Test- Visual Description

No sheen <2
Slight Sheen 2-15
Moderate Sheen 15-40
Moderate to Heavy 40-70
heavy >70

rainbow | multicolored

metallic | metallic gray-colored

florets semi-circular and multicolored
blebs semi-circular and black/brown
streaks long and flowing shape

Field screening results will be recorded on the field logs forms or in a field notebook. Field screening

results are site-specific and location-specific. Factors that may affect the performance of this method

include: operator experience (experimentation may be required before routine screening is started)

ambient air temperature, soil type, soil moisture, organic content, and type of hydrocarbon.
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Standard Operating Procedure — Direct-Push Sample Collection and Processing Methods

B-8 STANDARD OPERATING PROCEDURE

DIRECT-PUSH SAMPLE COLLECTION AND PROCESSING METHODS
1.0 OBJECTIVE

The objective of this SOP is to describe the protocols for conducting direct push sampling and

processing.

2.0 MATERIALS

The following materials will be needed:

e Direct-push drill rig and sampling equipment

e Disposable acrylic core liners

e Project QAPP

e Soil Boring Log Sheets and indelible ink pens

e If sampling has previously been completed for similar location(s), copies of the most recently

completed Soil Boring Log Sheets

e Sample containers and labels as described in the project QAPP

e Insulated cooler(s) with ice

e Papertowels

e Duct tape

e Tape measurer

e Plastic Ziploc bags

e Appropriate PPE and clothing as defined in the Site HASP

e Decontamination materials

e Groundwater Sampling Equipment (if groundwater samples are to be collected: see SOP A-4)

3.0 SAMPLING PROCEDURE

Subsurface soil samples will be collected by direct-push drill rig. A direct-push drill rig collects a
continuous profile of subsurface soil by utilizing a hydraulic hammering device that penetrates into the
subsurface. Soil samples can be collected with a variety of sampling devices including 4-foot core tubes

with acrylic liners or split-spoon piston samplers.
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Standard Operating Procedure — Direct-Push Sample Collection and Processing Methods

Prior to deployment, the following procedure will be used to decontaminate non-disposable sampling
equipment and drill rods:

e Rinse and pre-clean with potable water

e Wash and scrub the sampler and rods in a solution of laboratory grade, non-phosphate-based soap
and potable water

e Rinse with potable water

e Rinse with distilled water

Soil samples will be collected in the following manner:

e  Drill rig will mobilize to the proposed sample location

e Soil samples will be collected at a continuous basis to the target depth using 4-foot long core tubes
with 1.5-inch diameter disposable core liners

e The core liner will be opened using a utility knife

A licensed geologist from Aspect Consulting will prepare a geologic log for each of the explorations

completed.

The Aspect field geologist will also visually classify the soils in accordance with ASTM Method D 2488
and record soil descriptions, field screening results, and other relevant details (e.g., staining, debris,
odors, etc.) on the boring or boring log. Sheen and DNAPL presence will be assessed in accordance with

SOP A-11. Color photographs will be taken of each soil core.

If DNAPL is identified, a soil sample will be collected for chemical analysis from the interval containing
DNAPL. Only soil from the DNAPL-saturated interval will be placed in the sampling containers. The soil
sample will not be combined with any intervals not containing DNAPL. Soil will be placed in a glass jar
with a stainless steel spoon. Gravel-sized material greater than approximately 0.5 inch will be removed
from the sample. Soil will be placed into certified-clean jars supplied by the analytical laboratory.

Each soil boring will be decommissioned with bentonite grout, and the location staked for later survey.
Decontamination of all down-hole tools will be completed between each exploration. Decontamination

and management of investigation-derived waste in other SOPs.

Groundwater samples, if called for in the SAP, will be collected in the following manner:

e Aclean, 3-foot long, stainless steel screen shall be placed at the targeted depth interval.

e The outer drill rod casing will be pulled back to expose the screen to the soil matrix.

e Low-flow groundwater sampling will be conducted in accordance with SOP A-5, except as follows:
o The temporary well screen will be developed by pumping groundwater until

turbidity is reduced as much as practicable (i.e., further pumping does not visibly
improve water quality).

o After turbidity stabilizes, field parameters will be recorded, and the groundwater

sample will be collected.

Aspect personnel will record field conditions and drive notes on a standard core log. Logs will
include the following information:
e Location of each station as determined by DGPS

e Date and time of collection of each soil DNAPL sample
e Names of field personnel collecting and handling the samples

Attachment B — Standard Operating Procedures April 2015
Bremerton Gas Works Upland SQAPP 080239

DNR-00052854



Standard Operating Procedure — Direct-Push Sample Collection and Processing Methods

e Observations made during sample collection, including weather conditions,

complications, and other details associated with the sampling effort

e The sample station identification
e Length and depth intervals of each sample section and estimated recovery for each sample

section as measured from ground surface.

e Qualitative notation of apparent resistance of soil to penetration
e Any deviation from the approved QAPP
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Standard Operating Procedure — NAPL Thickness Measurement

B-9 STANDARD OPERATING PROCEDURE

NAPL THICKNESS MEASUREMENT
1.0 OBJECTIVE

The objective of this SOP is to describe a method for measuring the thickness of NAPL in
monitoring wells. Measurements will be made in groundwater monitoring wells accurate to the

nearest 0.01 foot from a standard reference point on the well casing.

2.0 MATERIALS

The following materials are required for the collection of NAPL thickness measurements:

o Well keys

e Product —water interface meter
e Papertowels

e De-ionized water

e Methanol

e Health and safety equipment

3.0 PROCEDURE

The following steps will be taken during the collection of DNAPL thickness measurements:

1. Unlock and open well. Verify well integrity.

2. Lower product-water interface meter to the fluid surface.

3. When the sounder indicates that the indicator probe has contacted water, raise and lower
the probe to verify exact point at which measurement should be taken.

4. Measure the depth to water, to the nearest 0.01 foot, from the reference point (notch or mark
on well casing).

5. Record the measurement, to the nearest 0.01 foot, in the field notebook or on the
Groundwater Sampling Data Sheet.

6. The product-water interface meter will sound differently for NAPL and for water (consult
manufacturer’s literature). If NAPL is identified above the water table, raise and lower the probe
around the top of the NAPL to verify the exact point at which measurement should be taken.

7. If productis identified below the water table, raise and lower the probe around to the

top of the NAPL to verify the exact point at which measurement should be taken.
8. Measure the depth to NAPL, to the nearest 0.1 foot, from the reference point.

9. Recordthe measurement, to the nearest 0.01 foot, in the field notebook or on the
Groundwater Sampling Data Sheet.
10. Measure total well depth to the nearest 0.1 foot using weighted steel tape.

11. Replace well cap and close and lock protective well casing.
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Standard Operating Procedure — NAPL Thickness Measurement

4.0 DECONTAMINATION

Equipment will be cleaned using the method described in the Decontamination SOP.

Attachment B — Standard Operating Procedures April 2015
Bremerton Gas Works Upland SQAPP 080239

DNR-00052857



APPENDIX B

Marine SQAPP

DNR-00052858



Marine Sampling and Quality
Assurance Project Plan

Appendix B of the Draft RI/FS Work Plan

Bremerton Gas Works Site

Prepared for: Cascade Natural Gas Corporation

Aspect Project No. 080239-005 *Anchor QEA Project No. 131014-01.01

April 17, 2015
Prepared by
Aspect
\CONSULTING QEAM
Aspect Consulting, LLC Anchor QEA, LLC
401 Second Avenue South, Suite 201 720 Olive Way, Suite 1900
Seattle, Washington 98104 Seattle, Washington 98101

DNR-00052859



Marine Sampling and Quality
Assurance Project Plan

Appendix B of the Draft RI/FS Work Plan

Bremerton Gas Works Site
Prepared for: Cascade Natural Gas Corporation

Aspect Project No. 080239-005 *Anchor QEA Project No. 131014-01.01
April 17, 2015

Aspect Consulting, LLC & Anchor QEA, LLC

DNR-00052860



Title and Approval Page
Bremerton Gas Works Site
Marine Sampling and Quality Assurance Project Plan

Marine SQAPP « April 17, 2015 « Draft iii

DNR-00052861



Contents

1

INtrodUCEION ... s 1
1.1 ProjeCt OVEIVIEW ......oooiiiiiiii e 1
1.2  Proposed Study Area Boundaries ..............c..cccooiiiiiiiii 2
1.3 Document Organization ...............ccciiiiiiiiii 2

Project Management .............cooooeeeciiiiccciscrr s rs s e s e s e e s e r e 4
2.1 Project/Task Organization .................ccoooviiiiiiiiiiii e, 4
2.2  Problem Definition/Background .................cccooiiiiiiii i 5
2.3 Project/Task Description and Schedule ...............ccccccooiii, 5
2.4 Data Quality Objectives and Criteria................ccoooviiiiiiii e, 5

2.4.1 PrECISION. ... e 6
242 Yoot U] = Tox A 6
243 Representativeness ........oooovii i 7
244 COMPAraDIlItY.........uveiiiiiiiiiiiiiiiii e e 7
245 COMPIEIENESS. ... ittt e 8
246 SONSIIVILY L.ttt e 8
2.5 Special Training Requirements/Certifications .....................cccoeeeci, 9
2.6 Documentation and RECOIdS .............oooiiiiiiiiiiiiiiiii e 9
2.6.1 Field RECOIS ......cooiiiii e 9
26.2 Analytical ReCOrds.........coooiiii e 10
26.3 Data Reduction.............ooiiiiii 10

Data Generation and AcqQUISItioN...........cccevvieiiiiicieee e 1

3.1 Sampling Design—Marine Investigation...................ccccooiiiiiiiii, 11
3.1.1 Video Survey ColleCtion...........ccoooiiiiiiii 12
3.1.2 Surface Sediment Investigation ...............ccccevvviiiiiiiii 12
3.1.3 Subsurface Sediment Investigation.................ccccvvviiiiiiiiiiis 13
3.14 Beach Shellfish Surveys ... 14
3.1.5 Surface Water Investigation..............cccccevviiiiiiiiiiiii 14
3.1.6 Tidal Currents Evaluation.................cocoiiiiiiiiiiii i 14
3.1.7 Additional Sampling—As Needed................cooooiiiiiiiiiii 15
3.1.8 Results Memoranda............c.oooooiiiiiiii e 15

3.2  Sampling Methods ..., 15
3.2.1 Sample 1dentification .................uuuuuiiiiiiiiiiii 16
3.2.2 Station POSItIONING ........uuuiiiiiiiiiiiiiii e 16
3.2.3 VIO SUIVEY ..o 17
3.24 Intertidal Surface Sediment Collection and Processing....................... 17
3.25 Subtidal Surface Sediment Collection and Processing........................ 17
3.26 Subsurface Sediment Collection..............ccccovvvviiiiiiiiiiis 19
3.2.7 Subsurface Sediment Processing Methods ...............ccccccvvvviiiiiiiinnnn. 20
3.2.8 Surface Water Collection and Water Quality Monitoring ..................... 21
3.2.9 Beach Shellfish Survey Methods ... 22
3.2.10  Evaluation of Tidal CUIrrents..............ccccuvviiiiiiiiiiiiiiiiiiiiiies 23

Draft « Marine SQAPP « April 17, 2015

DNR-00052862



3.3 Sample Handling Requirements ................cccooiiiiiii e, 23

3.31 Field Decontamination Procedures...............cccoooiiiiiiiiiiiiiiiiiiee e 23

3.3.2 Investigation-derived Waste Management..........................cooonel. 23

3.3.3 Sample Custody and Shipping Requirements................cccccccvvvvvvvvnnnn. 24

3.4  Laboratory MethOods.............cooeiiiiiiii e 25

3.4.1 Analytical Methods —Sediment and Water Chemistry.......................... 25

342 Analytical Methods—Porewater...................ccooooiiii 26

3.5 Quality Assurance/Quality Control.................coooiiiiiiii e, 26

3.51 Field Quality Control ... 26

3.5.2 Laboratory Quality Control...............iiiii i 28

3.6 Instrument/Equipment Testing, Inspection, and Maintenance Requirements

................................................................................................................. 31

3.6.1 Field Instruments/Equipment ... 31

3.6.2 Laboratory Instruments/Equipment ... 32

3.7 Inspection/Acceptance of Supplies and Consumables ............................. 33

3.8 Non-direct Measurements ................oviiiieii i 33

3.9 DataManagement............ooiiiiiiiii 33

4 Assessments and Response Actions.........cccccoiiricecirirscecs s s s s eeecennns 35

4.1  Compliance ASSESSMENES ... ..ottt 35

4.2 Response and Corrective ACtIONS............ccocoiiiiiiiiii 35

421 Field ACHVItIES.........ooiiiiiiii e 35

422 Laboratory ... 35

4.3 Reports to Management............oooiiiiiiiiii 36

5 Data Validation and Usability ...........ccooeeeeeiiimiiicc e e 37

5.1 Data Review, Validation, and Verification............................ccccoiien 37

5.2  Validation and Verification Methods.....................cccccoooii 37

5.3 Reconciliation with User Requirements .................cccoooeeii i 38

6 ReferencCes..... e e e nnan 39
Marine SQAPP « April 17, 2015 « Draft v

DNR-00052863



List of Tables

Table B-1
Table B-2
Table B-3
Table B-4
Table B-5
Table B-6
Table B-7
Table B-8
Table B-9

Data Quality Objectives

Marine Sampling Design Summary

Station Identifications and Locations

Guidelines for Sample Handling and Storage

Surface Sediment Analyte List, Analytical Methods, and Reporting Limits
Subsurface Sediment Analyte List, Analytical Methods, and Reporting Limits
Surface Water Analyte List, Analytical Methods, and Reporting Limits
Porewater Analyte List, Analytical Methods, and Reporting Limits

Field and Laboratory Quality Assurance/Quality Control Sample Analysis
Summary

Vi

Draft « Marine SQAPP « April 17, 2015

DNR-00052864



List of Figures
Figure B-1 Vicinity Map
Figure B-2 Towed-Camera and ADCP Survey Transect Locations
Figure B-3 Initial Study Area Sample Locations
Figure B-4 Port Washington Narrows Sample Locations
Figure B-5 Subsurface Core Sampling Locations

Marine SQAPP « April 17, 2015 « Draft vii

DNR-00052865



Acronyms

°C
ADCP
Anchor QEA
AOC
ARI
Aspect
ASTM
Cascade
ccv
cocC
COPC
DGPS
DQO
Ecology
EPA

FC

GC

HAZWOPER
Response

IDW
ISA
MD
MDL
MGP
MLLW
MS
MSD
NAD
NAPL

degrees Celsius

acoustic doppler current profiler
Anchor QEA, LLC

Administrative Order on Consent
Analytical Resources, Inc.

Aspect Consulting, LLC

American Society of Testing Materials
Cascade Natural Gas Corporation
continuing calibration verification
chain of custody

contaminant of potential concern
digital global positioning system

data quality objective

Washington State Department of Ecology
U.S. Environmental Protection Agency
Field Coordinator

gas chromatography

Hazardous Waste Operations and Emergency

investigation-derived waste
initial study area

matrix duplicate

method detection limit
manufactured gas plant
mean lower low water
matrix spike

matrix spike duplicate
North American Datum

nonaqueous phase liquid

viii

Draft « Marine SQAPP « April 17, 2015

DNR-00052866



NIST
OSHA
PAH
QA/QC
QAPP
RI/FS

SDG
Site
SOP
SPME
SQAPP
TOC
TS

National Institute of Standards and Technology
Occupational Safety and Health Act
polycyclic aromatic hydrocarbon

quality assurance/quality control

Quality Assurance Project Plan

Remedial Investigation/Feasibility Study
reporting limit

relative percent difference

sample delivery group

Bremerton Gas Works Site

Standard Operating Procedure

solid-phase microextraction

Sampling and Quality Assurance Project Plan
total organic carbon

total solids

Marine SQAPP « April 17, 2015 « Draft

DNR-00052867



1 Introduction

Cascade Natural Gas Corporation (Cascade) is conducting a Remedial Investigation (RI)
and Feasibility Study (FS) at the Bremerton Gas Works Site (Site) in Bremerton,
Washington under the direction of the U.S. Environmental Protection Agency (EPA). The
work is being conducted in accordance with the Administrative Settlement Agreement and
Order on Consent for Remedial Investigation Feasibility Study (AOC; Comprehensive
Environmental Response, Compensation, and Liability Act Docket No 10-2013-0104).
Consistent with the AOC, the Site includes the area where the gas works was formerly
located (Figure B-1), and areas that may have been affected by contamination originating
from the former Gas Works. This document describes the sampling and quality assurance
project plan (SQAPP) for the marine environment and is Appendix B to the EPA-
approved RI/FS Work Plan. Appendix A of the RI/FS Work Plan is the Upland SQAPP.

This SQAPP describes data quality objectives, sampling and analytical methods, quality
assurance/quality control (QA/QC) procedures, and management of data to support the
RI/FS. The SQAPPs provide supplemental information to the RI/FS Work Plan, and the
documents should be used concurrently to achieve project goals.

1.1 Project Overview

This section presents a general overview of the marine Site characteristics used to inform
the development of this SQAPP. More detailed information regarding environmental
setting, resource, historical investigation data, and Time Critical Removal Actions is
provided in the EPA-approved Scoping Memorandum and RI/FS Work Plan. The upland
project overview is provided under a separate cover.

The Site encompasses upland and marine areas near the operation of a former
manufactured gas plant (MGP) and adjacent areas where legacy contaminants have been
located. The Site is adjacent to the Port Washington Narrows, which is a tidal channel
connecting Dyes Inlet to Sinclair Inlet and the Puget Sound. The waters of Port
Washington Narrows are relatively shallow, with average depths of less than 30 feet.
Dyes Inlet is a terminal estuary, composed of five embayments (Phinney, Mud, Ostrich,
Opyster, and Chico Bays) and the Port Washington Narrows. Depths within Dyes Inlet
range up to 100 feet, but are typically less than 50 feet. Hydrologic inputs to the Port
Washington Narrows and Dyes Inlet include the tidal exchange with Sinclair Inlet and
freshwater inflows from both stream and piped flows.

Aquatic habitats at the Site include those in the beach and subtidal areas within and near
the former Gas Works property. Shoreline and aquatic habitat adjacent to the former Gas
Works property are located within the Tribal Usual and Accustomed area. There are no
recorded archaeological sites or historic structures at the former Gas Works property or in
the immediate vicinity. However, no cultural resources surveys have been conducted on
the Site or in the vicinity prior to the present project.
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1.2 Proposed Study Area Boundaries

As defined in the EPA-approved Scoping Memorandum (Anchor QEA and Aspect 2015),
the study area is composed of two areas: the initial study area (ISA) and the area beyond
the ISA in Port Washington Narrows. The purpose of the ISA does not define the final
marine Site boundary.

The marine ISA boundary and Port Washington Narrows study areas are shown in
Figures B-2 and B-3, respectively. The ISA is composed of intertidal and subtidal marine
environment immediately adjacent to the former MGP and includes the following areas:

e Historical potential source areas associated with the MGP (including the former
Gas Works Dock and the former drainage line) have been included.

e Beach sediments adjacent to the MGP that exhibited elevated polycyclic aromatic
hydrocarbon (PAH) concentrations during the 2013 Time Critical Removal Action
have been included.

e The offshore boundary of the ISA extends out past mid-channel in the Port
Washington Narrows. This addresses potential migration pathways associated
with groundwater and/or nonaqueous phase liquid (NAPL) migration and those
associated with potential sediment transport.

e The eastern and western boundaries of the ISA extend between 500 and 1,000 feet
in an east/west direction from the MGP, providing the ability to document
potential transport of sediments that may have resulted from the east-west tidal
currents occurring within the Port Washington Narrows.

The ISA includes multiple potential sources that are not associated with the historical
activities at the MGP. These include multiple historical petroleum transfer docks, multiple
stormwater and combined sewer overflow outfalls, and the Port Washington Marina.

As part of the RI/FS activities for sediments, there is a need to understand regional trends
in sediment and water quality that may affect either current Site conditions or result in
future recontamination of the Site. Therefore, additional sampling activities for sediments
and surface water will be conducted within Port Washington Narrows.

1.3 Document Organization

This SQAPP was prepared in accordance with EPAs guidance for developing QAPPs
(Quality Assurance Project Plans; EPA 2004). EPA’s guidance specifies four groups of
information that must be included in a QAPP (Project Management, Data Generation and
Acquisition, Assessment and Oversight, and Data Validation and Usability). Each group
comprises multiple QAPP elements.

The remainder of this SQAPP is organized into the following sections:
e Section 2—Project Management

e Section 3—Data Generation and Acquisition
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e Section 4—Assessments and Response Actions
e Section 5—Data Validation and Usability

e Section 6—References
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2 Project Management

This section identifies key project personnel, describes the rationale for conducting the
investigation studies, identifies the studies to be performed, outlines project DQOs and
criteria, lists training and certification requirements for sampling personnel, and describes
documentation and recordkeeping procedures. The project schedule is provided in the
RI/FS Work Plan.

2.1 Project/Task Organization

Responsibilities of the team members, as well as laboratory project managers, are
described in the following paragraphs.

Anchor QEA, LLC (Anchor QEA) has the primary role of Project Manager for the marine
components of the RI/FS Work Plan, while Aspect Consulting, LLC (Aspect) has the
primary role of Project Manager for the upland components of the RI/FS Work Plan. This
document addresses only the marine components; the upland components will be
addressed under separate cover in a SQAPP prepared by Aspect.

Anchor QEA Project Manager (PM): Mark Larsen, will act as the direct line of
communication between contractors, Aspect, and Cascade and is responsible for
implementing activities described in this SQAPP. He will also be responsible for
production of work plans, producing all project deliverables, and performing the
administrative tasks needed to ensure timely and successful completion of these studies.
The Project Manager will provide the overall programmatic guidance to support staff and
will ensure that all documents, procedures, and project activities meet the objectives
contained within this SQAPP. The Project Manager will also be responsible for resolving
project concerns or conflicts related to technical matters. The Project Manager will notify
Cascade of any long-term changes in core personnel.

Field Coordinator (FC): Nathan Soccorsy, is responsible for day-to-day technical and
QA/QC oversight. He will ensure that appropriate protocols for sample collection,
preservation, and holding times are observed and will submit environmental samples to
the designated laboratories for chemical and physical analyses.

Quality Assurance/Quality Control: Delaney Peterson, will provide QA oversight for
both the field sampling and laboratory programs, ensure that samples are collected and
documented appropriately, coordinate with the analytical laboratories, ensure data quality,
oversee data validation, and supervise project QA coordination and data validation.

Data Manager: Delaney Peterson, will compile field observations and analytical data into
a database, review the data for completeness and consistency, append the database with
qualifiers assigned by the data validator, and ensure that the data obtained are in a format
suitable for inclusion in the appropriate databases and delivery to EPA.

Laboratory Project Manager: Cindy Fields, will oversee all laboratory operations
associated with the receipt of the environmental samples, chemical/physical analyses, and
laboratory report preparation for this project. The Laboratory Project Manager will review
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all laboratory reports and prepare case narratives describing any anomalies and exceptions
that occurred during analyses.

The analytical testing laboratory will be responsible for the following:

e Performing the methods outlined in this SQAPP, including those methods
referenced for each analytical procedure

¢ Following documentation, custody, and sample logbook procedures

e Implementing QA/QC procedures required by EPA (1999, 2004, 2005), or other
guidelines

e Meeting all reporting and QA/QC requirements
e Delivering electronic data files as specified in this SQAPP
e Meeting turnaround times for deliverables as described in this SQAPP

Laboratory Data Consultants is anticipated to serve as the primary contact to perform all
applicable data validation.

2.2 Problem Definition/Background

This SQAPP defines the marine investigation elements required to complete an RI/FS
Report. Data gaps were identified in the Scoping Memorandum and RI/FS Work Plan,
which require the collection of supplemental data. This SQAPP details the collection of
these data including testing of surface sediment and corresponding porewater, subsurface
sediment, and surface water; an evaluation of shellfish resources to provide abundance data
on consumable resources; an evaluation of the benthic floor (substrate, vegetation, and
aquatic life); and an evaluation of tidal currents to evaluate sediment stability. Procedures
for conducting the risk assessments and other tasks associated with the RI/FS are included in
the RI/FS Work Plan.

2.3 Project/Task Description and Schedule

Sampling activities described in this SQAPP will be initiated following EPAs approval
and as outlined in the schedule in the RI/FS Work Plan.

2.4 Data Quality Objectives and Criteria

The data quality objectives (DQOs) for this project will ensure that the data collected are
of known and acceptable quality so that the project objectives described in the RI/FS
Work Plan and this SQAPP are achieved. The quality of the laboratory data is assessed by
precision, accuracy, representativeness, comparability, and completeness (the “PARCC”
parameters). Definitions of these parameters and the applicable quality control procedures
are given below. Applicable quantitative goals for these data quality parameters are listed
or referenced in Table B-1.
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2.4.1 Precision
Precision is the ability of an analytical method or instrument to reproduce its own
measurement. It is a measure of the variability, or random error, in sampling, sample

handling, and laboratory analyses. The American Society of Testing and Materials
(ASTM) recognizes two levels of precision (ASTM 2002):

1) Repeatability—the random error associated with measurements made by a
single test operator on identical aliquots of test material in a given laboratory
with the same apparatus under constant operating conditions.

2) Reproducibility—the random error associated with measurements made by
different test operators in different laboratories using the same method but
different equipment to analyze identical samples of test material.

In the laboratory, “within-batch” precision is measured using duplicate sample or quality
control analyses and is expressed as the relative percent difference (RPD) between the
measurements. The “batch-to-batch™ precision is determined from the variance observed
in the analyses of standard solutions or laboratory control samples from multiple analytical
batches.

Field precision will be evaluated by the collection of field duplicates for chemistry
samples at a frequency of one in 20 samples. Field chemistry duplicate precision will be
screened against an RPD of 50%. However, no data will be qualified based solely on field
homogenization duplicate precision.

Precision measurements can be affected by the nearness of a chemical concentration to the
method detection limit (MDL), where the percent error (expressed as RPD) increases. The
equation used to express precision is as follows:

RPD - (C, -C,)x100%
(C,+C,)2

Where:
RPD = relative percent difference

C1 = larger of the two observed values

C2 = smaller of the two observed values

2.4.2 Accuracy
Accuracy is a measure of the closeness of an individual measurement (or an average of
multiple measurements) to the true or expected value. Accuracy is determined by
calculating the value of results from analyses of laboratory control samples, standard
reference materials, and standard solutions. In addition, matrix-spiked samples are also
measured, which indicate the accuracy or bias in the actual sample matrix. Accuracy is
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expressed as percent recovery of the measured value, relative to the true or expected value.
If a measurement process produces results that are not the true or expected values, the
process is said to be biased. Bias is the systematic error either inherent in a method of
analysis (e.g., extraction efficiencies) or caused by an artifact of the measurement system
(e.g., contamination). Analytical laboratories utilize several quality control measures to
eliminate analytical bias, including systematic analysis of method blanks, laboratory
control samples, and independent calibration verification standards. Because bias can be
positive or negative, and because several types of bias can occur simultaneously, only the
net, or total, bias can be evaluated in a measurement.

Laboratory accuracy will be evaluated using quantitative laboratory control sample, matrix
spike (MS), surrogate spike, and calibration standard recoveries compared with method-
specified performance criteria or criteria listed in Table B-1. Accuracy can be expressed
as a concentration compared to the true or reference value, or as a percent recovery in
those analyses where reference materials are not available and spiked samples are
analyzed. The equation used to express accuracy is as follows:

%R = 100% x (S-U)/Csa

Where:
%R = percent recovery
S = measured concentration in the spiked aliquot
U = measured concentration in the unspiked aliquot

Csa = actual concentration of spike added

Field accuracy will be controlled by adherence to sample collection procedures outlined in
this SQAPP.

2.4.3 Representativeness
Representativeness expresses the degree to which data accurately and precisely represent
an environmental condition. For the Cascade Property, the list of analytes has been
identified to provide a comprehensive assessment of the known and potential
contaminants at the site.

2.4.4 Comparability
Comparability expresses the confidence with which one data set can be evaluated in
relation to another data set. For this program, comparability of data will be established
through the use of standard analytical methodologies and reporting formats and through
common traceable calibration standards and reference materials.
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2.4.5 Completeness
Completeness is a measure of the amount of data that is determined to be valid in
proportion to the amount of data collected. Completeness will be calculated as follows:

C = (Number of acceptable data points) x 100
(Total number of data points)

The DQO for completeness for all components of this project is 95%. Data that have been
qualified as estimated because the quality control criteria were not met will be considered
valid for the purpose of assessing completeness. Data that have been rejected will not be
considered valid for the purpose of assessing completeness.

2.4.6 Sensitivity

Sensitivity is a measure of analytical detection and reporting limits. In general, the lowest
technologically achievable reporting limits will be targeted for this project. Analytical
sensitivities must be consistent with or lower than the reporting limits listed in Tables B-5
through B-8 for non-detected results. If the target non-detected reporting limits cannot be
met, the QA will be notified by the laboratory prior to proceeding with the analyses to
discuss possible additional extract cleanups and/or method modifications to improve
analytical sensitivities. The RI/FS Work Plan provides preliminary screening values, and
future cleanup criteria will be coordinated with ongoing efforts of the Bremerton Gas
Works project.

The MDL is defined as the minimum concentration at which a given target analyte can be
measured and reported with 99% confidence that the analyte concentration is greater than
zero. Laboratory practical quantitation limits or reporting limits (RLs) are defined as the
lowest level that can be reliably achieved within specified limits of precision and accuracy
during routine laboratory operating conditions. Laboratory MDLs and RLs will be used to
evaluate the method sensitivity and/or applicability prior to the acceptance of a method for
this program.

The sample-specific MDL and RL will be reported by the laboratory and will take into
account any factors relating to the sample analysis that might decrease or increase the
reporting limit (e.g., dilution factor, percent moisture, and sample mass/volume). In the
event that the MDL and RL are elevated for a sample due to matrix interferences and
subsequent dilution or reduction in the sample aliquot, the data will be evaluated by
Anchor QEA and the laboratory to determine if an alternative course of action is required
or possible. If this situation cannot be resolved readily (i.e., detection limits less than
criteria are achieved), EPA will be contacted to discuss an acceptable resolution. The
sample-specific RL will be the value provided in the project database.
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2.5 Special Training Requirements/Certifications

For sample preparation tasks, it is important that field crews are trained in standardized
data collection requirements so that the data collected are consistent among the field
crews. Field crews will be comprised of individuals who are fully trained in the collection
and processing of surface sediment grabs, subsurface coring, surface water collection,
shellfish evaluations, video surveying, tidal current evaluations, decontamination
protocols, and chain-of-custody (COC) procedures.

In addition, the 29 CFR 1910.120 Occupational Safety and Health Act (OSHA)
regulations require training to provide employees with the knowledge and skills enabling
them to perform their jobs safely and with minimum risk to their personal health. All
sampling personnel will have completed the 40-hour Hazardous Waste Operations and
Emergency Response (HAZWOPER) training course and 8-hour refresher courses, as
necessary, to meet the OSHA regulations.

2.6 Documentation and Records

This project will require central project files to be maintained at Anchor QEA. Project
records will be stored and maintained in a secure manner. Each project team member is
responsible for filing all necessary project information or providing it to the person
responsible for the filing system. Individual team members may maintain files for
individual tasks, but must provide such files to the central project files upon completion of
each task. Hard copy documents will be kept on file at Anchor QEA or at a document
storage facility throughout the duration of the project, and all electronic data will be
maintained in the database at Anchor QEA.

2.6.1 Field Records

All documents generated during the field effort are controlled documents that become part
of the project file. Field team members will keep a daily record of significant events,
observations, and measurements on field forms specific to the collection activity. Field
forms will be maintained by the FC. The sampling documentation will contain
information on each sample collected and will include, at a minimum, the following
information:

e Project name

e Field personnel on site

e Facility visitors

e  Weather conditions

e Field observations

¢ Date and time sample collected

e Sampling method and description of activities
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¢ Identification or serial numbers of instruments or equipment used
¢ Deviations from this SQAPP
e Meetings associated with field sampling activities

Entries for each day will begin on a new form. The person recording information must
enter the date and time. In general, sufficient information will be recorded during
sampling so that reconstruction of the event can occur without relying on the memory of
the field personnel.

The field forms may be electronic or hand-written. If hand-written they will be on water-
resistant, durable paper. Notes will be made in indelible, waterproof blue or black ink.
Errors will be corrected by crossing out with a single line, dating, and initialing. Each
form will be marked with the project name, number, and date. The field forms will be
scanned or saved into Anchor QEA’s project file directory as convenient during the
sampling event or upon completion of each sampling event.

2.6.2 Analytical Records
The laboratory will retain analytical data records. Additionally, Anchor QEA will retain a
copy of analytical data in its central project files. Data reporting requirements will include
those items necessary to complete data validation, including copies of raw data. Elements
to be reported in the laboratory data packages are listed in Section 3.5.2.6.

Instrument data shall be fully restorable at the laboratory from electronic backup. The
laboratory will be required to maintain records relevant to project analyses for a minimum
of 5 years. Data validation reports will be maintained in the central project files with the
analytical data reports.

2.6.3 Data Reduction

Data reduction is the process by which original data (analytical measurements) are
converted or reduced to a specified format or unit to facilitate analysis of the data. Data
reduction requires that all aspects of sample preparation that could affect the test result,
such as sample volume analyzed or dilutions required, be taken into account in the final
result. It is the laboratory analyst’s responsibility to reduce the data, which are subject to
further review by the Laboratory Manager, the Project Manager, the QA/QC Manager, and
independent reviewers. Data reduction may be performed manually or electronically. If
performed electronically, software used must be free from error.
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3 Data Generation and Acquisition

Rationale for the sampling design and design assumptions for locating and selecting
environmental samples, as well as methods and procedures for the collection of field
samples, are provided in this section. Sampling will be conducted following standard
procedures documented in this SQAPP. In general, all sampling procedures will comply
with approved sample collection standards established for the study area.

3.1 Sampling Design—Marine Investigation

Marine data gaps identified in the scoping process are the basis of the marine investigation
design. The elements of the marine investigation designed to fill the identified data gaps
are summarized in Table 6-6 and include the following:

¢ Video Surveys. Video surveys will be conducted to identify substrate, habitat
characteristics, and presence/abundance of aquatic resources near the Site.

¢ Surface Sediment Investigation. Surface sediments will be sampled and
analyzed as follows:

o  Within the ISA to define the nature and extent of site-related COPCs. A
subset of samples will be analyzed to evaluate an expanded list of analytes
and verify the analyte list to be used for other sediment investigations.

o Beyond the ISA to assess the quality of sediment within the Port
Washington Narrows that could potentially contribute to recontamination
of the Site following implementation of the cleanup action.

o Analyze paired samples of bulk sediment and pore-water from within the
ISA and within Port Washington Narrows to determine how actual PAH
leaching compares with leaching estimated using literature-derived
partitioning coefficients.

e Subsurface Sediment Investigation. Subsurface sediment core samples will be
collected from the beach and subtidal areas sloping down into the Port Washington
Narrows to evaluate the vertical distribution of Site-related COPCs (including the
potential presence of NAPL and hydrocarbon sheen) in subsurface sediments.

¢ Beach Shellfish Surveys. Beach surveys will be performed to evaluate the
distribution of existing shellfish resources within and near the beach areas adjacent
to the Former Gas Works Property and within comparable beach areas within Port
Washington Narrows.

e Surface Water Investigation. Surface water samples from selected Site and
background locations will be collected and analyzed during multiple sampling
events to assess potential variability in the concentrations of contaminants in
surface water.

¢ Tidal Current Evaluation. Near-bottom tidal currents within the aquatic areas of
the Site will be monitored to assist in the evaluation of sediment stability.
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Some elements of the marine investigation will be conducted sequentially in order to
adaptively manage the scope of work. For example, subtidal surface sediment sampling
will be conducted to determine the lateral extent of contamination. The preliminary
results of the subtidal surface sediment investigation will be evaluated to determine if
modifications to the subsurface scope of work are required prior to implementation. Other
elements of the scope work, such as the surface water, tidal current, and beach shellfish
survey, are not sequential. The sections below provide the general rationale and approach
for these components of the marine investigation.

3.1.1 Video Survey Collection
Towed camera video surveys will be conducted to allow for a relative comparison of
environmental conditions within and adjacent to the Site. The surveys objective is to
identify substrate types, habitat characteristics, and presence/abundance of aquatic
resources. The video surveys will be collected along 12 predefined transects in the Port
Washington Narrows in the vicinity of the ISA (Figure B-2). Six transects each will be
conducted perpendicular to and parallel with the shoreline of the Port Washington
Narrows. The parallel video transects are positioned at the southern and northern shores at
the -10 feet mean lower low water (MLLW) and -20 feet MLLW contours (Figure B-2),
through the deeper channel area adjacent to the former gas works, and over the shallower
area in the central channel. One of the perpendicular transects is positioned through the
slope adjacent to the former gas works and two are positioned to the east and west in the
Port Washington Narrows. After the video surveys are complete, the locations of the
transects will be plotted on a figure. The videos will be reviewed to qualitatively
determine the substrate type, habitat characteristics, presence/abundance of aquatic
resources, and other significant observations, and the results will be logged. This survey
will yield an interpretative figure, which will present the video survey findings.

3.1.2 Surface Sediment Investigation
Surface sediment samples will be collected to determine the horizontal nature and extent
of Site-related contamination, chemical fate and transport, determination of COPCs, and
relative bioavailability of Site-related contamination. All surface sediments will be
collected from a depth 0 to 4 inches below the mudline that typically comprise the
bioactive zone. Consistent with previous Site-related investigations, intertidal sediment
locations will be collected by hand from during low tide. All subtidal surface sediment
samples will be collected using a power actuated Van Veen grab sampler. The surface
sediment samples will be tested for alkylated PAHs and physical properties such as total
solids (TS), total organic carbon (TOC), and grain size.

The surface sediment immediately adjacent to the former Gas Works operation will be
characterized by 17 sampling locations in transects down the slope toward Port
Washington Narrows channel and two locations immediately to the west of the slope
within the marina (Figure B-3 and Figure B-5). These 19 surface sediment locations are
collocated with subsurface cores for vertical delineation (see 3.1.3). All intertidal surface
sediment locations will be submitted for expanded analytical testing of COPC’s including
total and available cyanide, metals, and semi-volatile organic compounds. In addition,
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these five locations will be tested to determine the relative bioavailability of PAHs
through ex situ porewater solid-phase microextraction (SPME) testing.

Additional surface sediment samples will be collected to characterize surface sediment
nature and extent of contamination with the ISA. These include a sample from the marina
to the west, two intertidal locations to the east, four subtidal locations at the base of the
slope, and seven subtidal locations distributed throughout the ISA.

Surface sampling outside the ISA is needed to supplement available data regarding the
quality of sediment within Port Washington Narrows (Figure B-5) that could potentially
contribute to recontamination of the Site following implementation of the cleanup action.
In addition, five Port Washington Narrows locations will used to determine the relative
bioavailability of PAHs through ex situ porewater SPME testing. These porewater samples
will be paired with associated bulk sediment and TOC data to determine how actual PAH
leaching compares with leaching estimated using literature-derived partitioning
coefficients.

3.1.3 Subsurface Sediment Investigation
Subsurface core sampling will be conducted to determine the vertical nature and extent of
Site-related contamination (including NAPL and sheen). The subsurface explorations will
be advanced at 17 sampling locations along transects aligned down the slope from the
former gas works operation and 2 locations immediately west of the slope within the
marina (Figure B-5). The subsurface sampling area includes the intertidal areas where
with Site-related COPCs are known to be elevated and in locations of historical dock
structures. The core program design is of sufficient density to evaluate migration
pathways described in Section 4.2.1. To evaluate potential release pathways to the Port
Washington Narrows, the deepest core in each transect targets the -20 feet MLLW
elevation to acquire subsurface sediments below the approximate elevation of the channel
depth of -25 feet MLLW.

At each location, a 15-foot long vibracore will be advanced until it can penetrate no
further. Each core will be logged and sectioned into 1- or 2 foot intervals for testing based
on visual observation and stratigraphy. Initially, two subsurface core intervals will be
submitted for analysis of TS, TOC, grain size, and PAHs. All remaining core intervals will
be archived for future analysis, if needed. If NAPL is identified during the processing of
cores collected at the subsurface core locations, additional cores will be advanced as
determined in coordination with the EPA during the planned field investigations. The core
tube liner will be cut open, photographed, and physically described in accordance with
ASTM D 2488 and ASTM D 2487—Unified Soil Classification System as described in
Section 3.2.7.

If NAPL is identified during core processing at the subsurface bounding locations, ISA-
SCSGSW-101, ISA-SCSG-102 through ISA-SCSG-105, ISA-SCSGSW-106, ISA-
SCSGSW-112, ISA-SCSGSW-117, ISA-SCSGSW-118 and ISA-SCSGSW-119, an
additional core offset from the initial location by approximately 20 feet. If necessary, the
exact placement will be made in coordination with the EPA Project Manager or their
designee. If additional cores are necessary, they will be advanced and processed as
described previously in this section.
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3.1.4 Beach Shellfish Surveys

Additional information is required to document the habitat conditions and the types of
seafood species present within Port Washington Narrows near the Site. Clam surveys will
be conducted based on Washington Department of Fish and Wildlife (WDFD) methods
(Campbell 1996) using a systematic random sampling design. Shellfish surveys will be
conducted at five locations within the ISA and 11 locations within the Port Washington
Narrows (Figure B-3 and Figure B-5).

These data will allow a quantitative comparison between the ISA and other intertidal areas
within Port Washington Narrows. In addition, the data will be used to inform sustainable
shellfish yield and apply shellfish consumption rates documented in the EPA Region 10
Tribal Framework for Selecting Fish and Shellfish Consumption Rates to the baseline risk
assessment.

3.1.5 Surface Water Investigation
Surface water will be sampled and analyzed at selected ISA and background locations to
evaluate concentrations of site-related COCs from the Site and Port Washington Narrows
(Figures B-3 and Figure B-5). These data will be collected to determine the potential of
Site-related releases to surface water. To assess potential season and weather condition
variability, quarterly sampling events (four) will be conducted. One of the sampling events
will target a rain event, and another will target a relatively dry period.

Surface water will be collected from an appropriately outfitted sampling vessel using a
5-liter Van Dorn sampler oriented horizontally, and in situ water quality data will be
collected using a Hydrolab for direct instantaneous physical characteristic measurement.
At each station, samples from the following two depths within the water column will be
collected: 3 feet below the water surface and 3 feet above the mudline. The surface water
samples will be submitted for conventional parameters and PAHs (including alkylated).
The direct Hydrolab readings for dissolved oxygen, pH, salinity, and temperature will be
recorded at each depth.

These data will allow a quantitative comparison of surface water quality between the ISA
and other intertidal areas within Port Washington Narrows. If elevated Site-related COC
concentrations are detected at the Site, these data will support exposure human health and
ecological risk assessments.

3.1.6 Tidal Currents Evaluation
Tidal surveys will be conducted by a qualified contractor along transects at the locations
shown in Figure B-2. A vessel-mounted acoustic doppler current profiler will be used to
measure current velocity along station transects over the course of a daily tide cycle.
Measurements will be collected in both directions (i.e., back and forth) across each
transect location to decrease any directional bias in the data. Current velocity measured at
two depth profiles (near-bottom and mid-channel) along each transect will be used to
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indicate potential impacts of current velocity on sediment stability within the ISA and Port
Washington Narrows.

3.1.7 Additional Sampling—As Needed
Additional sampling may be required as described in the Work Plan including additional
sediment collection, contingent sediment bioassays and/or seafood tissue testing,
contingent sediment geochronology, and/or treatability testing. If additional testing is
necessary, an addendum will be submitted detailing sampling, processing, and analytical
methods prior to the collection of this additional data.

3.1.8 Results Memoranda
Anchor QEA will prepare a Data Memorandum for the marine portion of the project.
Aspect will compile this memorandum with results from the upland portion of the
investigation into final documents for submittal to EPA for review and approval. This
memorandum will document the results of the sampling and analysis program and, at a
minimum, will contain the following information:

e A statement of the purpose of the investigation.

e A summary of the field sampling, field data, and laboratory analytical
procedures (reference will be made to the final SQAPP). Deviations, whether
intended or unintended, will be documented. Failure to meet sampling or data
quality objectives of sufficient magnitude that lead to rejection of results will
be well documented, as necessary.

e Sampling locations will be presented on associated figures. Coordinates will
be reported in an accompanying table for all stations. All geographical
coordinates submitted to EPA will be in the North American Datum (NAD)
83, Washington State Plane, North Zone.

e Chemical analyses results data tables summarizing chemical and conventional
variables and all pertinent QA/QC data.

¢ An interpretation of the results against background and risk-based values.
e Copies of complete laboratory data packages as appendices or attachments.
o Copies of applicable sections of the field log as appendices or attachments.

¢ Copies of validation reports and/or findings.

3.2 Sampling Methods

This section describes sampling methods and includes sample identification, station
positioning, surface sediment collection and processing, subsurface sediment collection
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and processing, surface water collection and water quality monitoring, evaluation of
shellfish resources, video survey, and evaluation of tidal currents.

3.2.1 Sample Identification
Each sample will be assigned a unique alphanumeric identifier according to the following
method:

e Each sample ID will be identified by the overall site (BGW) and location within
the site (either ISA, Port Washington Narrows main channel [CH], or Port
Washington Narrows nearshore littoral drift [LD] areas).

o The sample collection method will be identified by one of the following
sets of two letters: SG for surface sediment grab, SC for subsurface
sediment core, or SW for surface water.

o Station numbers will be added after the collection method 1dentifier and
are listed in Table B-3 and shown in Figures B-3 through B-5.

o The date is MMDDYYYY format and will be appended to the end of the
sample ID.

e Subsurface sediment sample IDs will have the depth interval (in feet) below
mudline surface added after the station number (i.e., 1-2).

e Surface water sample IDs will have the collection depth (S = 3 feet below surface;
B = 3 feet above bottom) added after the station number.

e Example sample identification nomenclature include:

o BGW-ISA-SS05-032515: Surface sediment sample collected from station
ISA-05 on March 25, 2015.

o BGW-ISA-SC102-0-1-032515: Subsurface sediment sample collected at a
depth interval of 1 to 2 feet below mudline at station ISA-102 on same
date as above.

e A field duplicate collected from a sample will be identified by the addition of 1000
to the sample number. A duplicate sample of the above surface sediment example
would be BGW-ISA-ISA-1005-032515.

Rinsate blank samples will use the overall site identifier followed by “RB,” the collection
method, and date. The resulting nomenclature of a rinsate blank of the decontaminated

surface grab sample processing equipment collected on March 25, 2015 would be
BGW- RB-SS-032515.

3.2.2 Station Positioning
Station locations are shown in Figures B-2 through B-5. Horizontal positioning will be
determined in the field by digital global positioning system (DGPS) based on target
coordinates. Target coordinates are provided in Table B-3. The horizontal datum will be
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NAD 83, Washington State Plane, North Zone. Measured geographical coordinates for
station positions will be recorded and reported to the nearest 0.01 second. In addition,
state plane coordinates will be reported to the nearest foot. The DGPS accuracy is less
than 1 meter and generally less than 30 centimeters, depending on the satellite coverage
and the number of data points collected.

The vertical elevation of each sediment station will be measured using a fathometer or
lead line and converted to MLLW elevation. Tidal elevations will be determined based on
tide predictions made by onboard computer software and using measured data from the
National Oceanic and Atmospheric Administration’s automated tide gauge station number
9445901, located in Dyes Inlet in Tracyton, Washington.

3.2.3 Video Survey
To conduct video surveys, an underwater video camera will be deployed from an
appropriately outfitted vessel, using a winch and lowered to approximately 1 foot above
the sediment surface. The camera will be lowered or raised, as needed, depending upon
the geography and visibility, and towed at a speed of 1 to 2 knots along a transect at each
station. GPS coordinates will be recorded along the length of the transect.

Following collection, the as-collected towed video transects will be plotted. The videos
will be viewed to qualitatively determine the substrate type, habitat characteristics,
presence/abundance of aquatic resources, or other significant observations, and the results
will be logged. The survey will yield an interpretative figure that will present the video
survey findings.

3.2.4 Intertidal Surface Sediment Collection and Processing
Surface sediments (0- to 4-inch sampling depth) will be collected from each of the
intertidal sampling location shown in Figures B-2 through Figure B-5 and in accordance
with the sampling summary in Table B-2. Each sample will represent a localized station
composite of five equal volume aliquots. One aliquot will be collected at the target
location, and the other four aliquots will be collected approximately 3 feet from the target
location at the approximate four points of the compass. Sediments will be collected with
decontaminated stainless steel trowels into decontaminated stainless steel bowls,
homogenized, and placed into appropriate sample containers as listed in Table B-4.

3.2.5 Subtidal Surface Sediment Collection and Processing
Surface sediment samples will be collected from the 0- to 4-inch biologically active zone
at locations shown in Figures B-2 through Figure B-5 and in accordance with the sampling
summary in Table B-2. A hydraulic Van Veen sampling device will be used to collect
subtidal surface sediment samples. The grab sampler will be lowered from a cable wire at
an approximate speed of 0.3 feet per second. When the sampler reaches the mudline, the
cable will be drawn taut and DGPS measurements recorded. Each surface grab sample
will be retrieved aboard the vessel and evaluated for the following acceptance criteria:

e Overlying water is present and has low turbidity
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e Adequate penetration depth is achieved

e Sampler is not overfilled

e Sediment surface is undisturbed

e No signs of winnowing or leaking from sampling device

Grab samples not meeting these criteria will be rejected and returned as near to the
location of sample collection as possible. The vessel will be adjusted so as not to collect
from the same exact location. The process will be repeated until criteria have been met.
Deployments will be repeated within a 20-foot radius of the proposed sample location. If
adequate penetration is not achieved after three attempts, a shallower depth of penetration
will be accepted and noted in the field notebook. The sampler will be decontaminated
between stations.

The following information will be recorded in the electronic field application, field log
sheet, sediment sampling form, and/or the field notebook:

¢ Date, time, and name of person logging sample

e Weather conditions

e Sample location number and coordinates

e Project designation

e Depth of water at the location and surface elevation
e Sediment penetration and depth

e Sediment sample interval (if applicable)

e Sample recovery

e  Whether the grab was accepted

Once a grab is accepted, overlying water will be siphoned off and a decontaminated
stainless steel trowel, spoon, or equivalent will be used to collect the aliquot for volatile
organic compound analysis by placing a representative amount from the upper 4 inches
directly into the sample jar, ensuring there is no headspace, and capping the jar. Then, a
decontaminated stainless steel trowel, spoon, or equivalent will be used to collect only the
upper 4 inches of sediment from inside the sampler without collecting any material that is
touching the sidewalls. Debris and materials more than 0.5 inch in diameter will be
omitted from sample containers. Sediment will be homogenized in a pre-cleaned stainless
steel bowl or tub.

In addition to sample collection, surface sediment processing will include physical
characterization in accordance with the visual-manual description procedure (Method
ASTM D-2488 modified). This information will be hand-written or electronically
recorded on a sediment sampling form. Physical characterization includes the following
elements:

e QGrain size distribution
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¢ Density and consistency

e Plasticity

e Color and moisture content

e Biological structures (e.g., shells, tubes, macrophytes, and bioturbation)

e Presence of debris and quantitative estimate (e.g., wood chips or fibers, concrete,
and metal debris)

e Presence of oily sheen
e Odor (e.g., hydrogen sulfide and hydrocarbon)

Surface sediment samples collected for chemical and physical analyses will be securely
packed and delivered to Analytical Resources, Inc. (ARI) in Tukwila, Washington or an
equivalent EPA-accredited laboratory. Archived samples will be held at the laboratory.

3.2.6 Subsurface Sediment Collection

Subsurface sediments will be collected from a sufficiently outfitted marine sampling
vessel. Subsurface sediment samples will be collected using a vibracore advanced to
15 feet or refusal depth. Vibracore sediment samples will be collected in the following
manner:

1. The vessel will maneuver to the proposed sample location.

2. A clean core tube the length of the desired penetration depth will be secured to the
vibratory assembly and deployed from the vessel.

3. The cable umbilical to the vibrator assembly will be drawn taut and perpendicular,
as the core rests on the bottom sediment.

4. The location of the umbilical hoist will be measured and recorded by the location
control personnel, and depth to sediment will be measured with a survey tape
attached to the head assembly.

5. A 4-inch-diameter thin-walled aluminum tube will be vibratory-driven into the
sediment using two counter-rotating vibrating heads.

6. A continuous core sample will be collected to the designated coring depth or until
refusal.

7. The depth of core penetration will be measured and recorded.

8. The vibrator will be turned off, and the core barrel will be extracted from the
sediment using the winch.

9. While suspended from the A-frame, the assembly and core barrel will be sprayed
off and then placed on the vessel deck.

10. The length of recovered sediment will be recorded.
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Cores will be evaluated to determine if they meet acceptability requirements for the
project. Acceptance criteria for sediment core samples are as follows:

e Overlying water is present and the surface is intact
e The core tube appears intact without obstruction or blocking
e Recovery is greater than 75% of drive length

If sample acceptance criteria are not achieved, the sample will be rejected unless modified
acceptance criteria are approved by the FC.

Anchor QEA personnel will record field conditions and drive notes on an electronic or
hand-written standard core log. Logs will include the following information:

e Water depth at each station using lead line at point of sampling station
e Coordinates of each station as determined by DGPS

¢ Date and time of collection of each sediment core sample

e Names of field personnel collecting and handling the samples

e Observations made during sample collection, including weather conditions,
complications, ship traffic, and other details associated with the sampling effort

e The sample station identification

e Length and depth intervals of each core section and estimated recovery for each
sediment sample as measured from MLLW

e Qualitative notation of apparent resistance of the sediment column to coring (how
the core drove)

e Any deviation from the approved SQAPP

Once the core samples are deemed acceptable, the cutterhead will be removed, and a cap
will be placed over the end of the tube and secured firmly in place with duct tape. The
core tube will then be removed from the sampler, and the other end of the core will be
capped and taped. The core tube will be labeled with permanent black pen and scribed
with the location ID and an arrow pointing to the top of core. The cores will then be cut
into appropriate lengths for transport to the processing location. The cores will be sealed
tightly enough to prevent leakage or disturbance during transport to the processing station.
Cores will be transported daily to the processing area.

3.2.7 Subsurface Sediment Processing Methods
Subsurface cores will be processed at a suitable upland facility. Transported cores will be
handled consistent with ASTM procedures (ASTM D 4220) and stored upright and cool
until processed. The core caps will be removed, and the core will be cut longitudinally
using electric sheers or similar. The core will be split into two halves for processing.
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Prior to sampling, Anchor QEA field staff will take color photographs and record a
sediment description of each core on a standard core processing log. The following
parameters will be noted:

e Sample recovery

e Physical soil description in accordance with ASTM procedures (ASTM D 2488
and ASTM D 2487—1Unified Soil Classification System) including soil type,
density/consistency of soil, and color

e Odor (e.g., hydrogen sulfide and petroleum)
¢ Visual stratification, structure, and texture
e Vegetation and debris

e Biological activity (e.g., detritus, shells, tubes, bioturbation, and live or dead
organisms)

e Presence of NAPL

Initially, two intervals from each core will be submitted for immediate analysis, and all
other intervals will be archived for future analysis if needed. The intervals will be selected
in the field by visual observations with the goal of identifying a contaminated interval,
which is bounded by an uncontaminated underlying sediment. If there are no visual
indications of contamination, the 1- to 2-foot interval and first native interval will be
submitted. If no native sediments are 1dentified, the two intervals will be selected based
on visual observations in coordination with the FL.

Samples for each interval will be placed in a decontaminated stainless steel bowl,
homogenized using a decontaminated stainless steel mixing spoon, and then spooned into
laboratory-supplied jars for analyses. Sample handling requirements are presented in
Table B-4. Subsurface sediment samples collected for chemical and physical analyses
will be securely packed and delivered to ARI or an equivalent EPA-accredited laboratory.
Archived samples will be held at the laboratory.

3.2.8 Surface Water Collection and Water Quality Monitoring

Surface water collection will occur from an appropriately outfitted sampling vessel.
Surface water will be collected at two depths within the water column, 3 feet below the
water surface and 3 feet above the mudline, at each station. Sampling will occur once per
quarter, resulting in a total of four sampling events. A rain event and relatively dry period
will be targeted for two of the sampling events.

Water samples will be collected with a 5-liter Van Dorn sampler oriented horizontally.
The sampler will be attached to a rope line with both ends propped open and then lowered
to the desired depth. A messenger weight will subsequently be released for travel down
the line to close the sampler ends, capturing the water at the target depth. Once back
onboard, the sample will be gently poured into the appropriate pre-cleaned, pre-labeled
sample containers, placed in coolers filled with ice or equivalent, and maintained at

2-6 degrees Celsius (°C). Additionally, in situ water quality parameters will be measured
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using a Hydrolab MS5 multi-probe sonde or equivalent sonde equipped with sensors to
measure dissolved oxygen, pH, temperature, and salinity. The sonde will be lowered to
the desired sampling depth using a lead line to estimate depth. Measurements will be
recorded on electronic or hand-written field forms.

Water samples collected for chemical and physical analyses will be securely packed and
delivered to ARI or an equivalent EPA-accredited laboratory.

3.2.9 Beach Shellfish Survey Methods
Consistent with the WDFW method, the intertidal surface sample locations will be the
target starting point for the shellfish survey. Stations will be approached on foot, and the
surveys will be conducted during a 4-hour window centered around a low tide
(-1.0 MLLW or lower). Shellfish will be harvested in accordance with the randomization
procedures for 1dentification, enumeration, and measurement (Campbell 1996).

At each target station, a sampling zone will be delineated. The “productive” area of the
beach (the area containing significant clam resource) will be delineated parallel and
extending to the water line. Test holes will be dug to determine the top of the clam band,
and surveyor flags or similar will be used to mark the boundary. A 20-foot perpendicular
sampling area will be laid out using the target sampling station as the center point. GPS
coordinates will be recorded in the field notebook to note the boundaries, and photographs
will be taken to provide a visual record.

Once established, the area of the sampling zone will be calculated and the number of
samples will be determined. A minimum of one sample for every 4, 000-square-foot block
is required. Transects will be laid out perpendicular to the water line. A random number
generator will be used to establish the distance (in feet) for placement of the first transect
from either perpendicular boundary of the sampling zone. Another random number will
be selected for placement of the first sampling point along the transect, starting from the
top of the clam band. A surveyor flag or similar will be used to mark the sampling point,
and GPS coordinates will be recorded in the field notebook. The second sample (and all
others along the transect) will be collected at a pre-determined number of feet along the
transect (based on the calculated number of samples needed). GPS coordinates will be
recorded at each sampling point.

The next transect (and all remaining transects) will be placed at a fixed distance apart as
determined by the block size. The first sample on every transect will be a random number
of feet from the top of the clam band, and remaining samples will be placed at fixed
intervals.

At each sampling point, a 1-foot hoop will be placed over the surveyor flag, and a shovel
will be used to collect all sediment to a depth of 1 foot within the hoop. Recovered clams
will be sorted and placed in buckets for processing. Other shellfish (such as shore crabs,
oysters, and mussels) found within the sampling hoop will be noted on data sheets. Clams
will be identified to species level, if possible, photographed, and enumerated by
species/taxonomic group. Abundance data will be used to calculate shellfish resource
density within the ISA and Port Washington Narrows and to inform the risk assessment.
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3.2.10 Evaluation of Tidal Currents

Tidal surveys will be conducted by Evans Hamilton, Inc. A vessel-mounted acoustic
doppler current profiler (ADCP) will be used to measure current velocity along station
transects over the course of a daily tide cycle. Equipment will be calibrated to
manufacturer standards and set to measure the currents throughout the water column.
Measurements will be collected in both directions (i.e., back and forth) across each
transect location to decrease any directional bias in the data. Vessel speed will be
regulated to a maximum of 1 meter per second to reduce velocity prediction errors.

Current velocity measured at two depth profiles (near-bottom and mid-channel) along
each transect will be used to indicate potential impacts of current velocity on sediment
stability within the ISA and Port Washington Narrows.

3.3 Sample Handling Requirements

This section addresses the sampling program requirements for field decontamination,
investigation-derived waste management, sample custody, and sample shipping
requirements.

3.3.1 Field Decontamination Procedures
Sample containers, instruments, working surfaces, and other items that may come into
contact with sediment sample material must meet high standards of cleanliness. All
equipment and instruments used that are in direct contact with the sediment collected for
analysis must be made of glass, stainless steel, high density polyethylene, or
polytetrafluoroethylene. These items will be cleaned prior to each day’s use and between
sampling or compositing events. Decontamination of all items will follow Puget Sound
Estuary Program protocols. The decontamination procedure is:

1. Pre-wash rinse with tap water or site water.
Wash with a solution of tap water and Alconox soap (use a brush).

Rinse with tap water.

2

3

4. Rinse three times with distilled water.

5. Cover (no contact) all decontaminated items with aluminum foil.
6

Store 1n a clean, closed container; for bowls, store inverted on a foil-covered
surface for next use.

3.3.2 Investigation-derived Waste Management
Any sediment spilled on the deck of the sampling vessel will be washed into the surface
waters at the collection site unless sheens or NAPL are identified during collection.
Sediment remaining after surface sediment sample processing will be gently placed back
onto the sediment surface at the collection location. Sediment remaining after subsurface
core processing (landside) is considered investigation-derived waste (IDW) and will be
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collected in 5-gallon buckets or 55-gallon drums. The buckets or drums will be located in
a secure area and appropriately labeled. A composite sample of IDW will be collected and
chemically analyzed to obtain representative data for sediment disposal profiling.

Any surface water remaining in the grab sampler after the sample containers have been
filled will be drained overboard before proceeding to the next station.

All disposable sampling materials and personal protective equipment used in sample
processing, such as disposable coveralls, gloves, and paper towels, will be placed in
heavy-duty garbage bags or other appropriate containers. Disposable supplies will be
placed in a normal refuse container for disposal as solid waste.

3.3.3 Sample Custody and Shipping Requirements
Samples are considered to be in one’s custody if they are in the custodian’s possession or
view; in a secured location (under lock) with restricted access; or in a container that is
secured with official seals such that the sample cannot be reached without breaking the
seals.

COC procedures will be followed for all samples throughout the collection, handling, and
analysis process. The principal document used to track possession and transfer of samples
is the COC form. Each sample ID will be listed on an electronic or hand-written COC
form the day it is collected. All data entries will be made using indelible ink pen.
Corrections will be made by drawing a single line through the error, writing in the correct
information, and then dating and initialing the change. Blank lines and spaces on the COC
form will be lined-out, dated, and initialed by the individual maintaining custody.

A COC form will accompany each shipment of samples to the analytical laboratories.
Each person who has custody of the samples will ensure that the samples are not left
unattended unless properly secured. Copies of all COC forms will be retained in the
project files.

All samples will be shipped or hand-delivered to the analytical laboratory no later than the
day after collection. Samples collected on Friday may be held until the following Monday
for shipment, provided that this does not jeopardize any hold time requirements. Specific
sample shipping procedures are as follows:

e Each cooler or container holding the samples for analysis will be hand-delivered
the day of sample collection, couriered, or shipped via overnight delivery to the
appropriate analytical laboratory. In the event that Saturday delivery is required,
the FC will contact the analytical laboratory before 3 p.m. on Friday to ensure that
the laboratory is aware of the number of containers shipped and the airbill tracking
numbers for those containers.

e Coolant ice will be sealed in separate plastic bags and placed in the shipping
containers.

¢ Individual samples will be placed in a sealable plastic bag, packed to prevent
breakage, and transported in a sealed ice chest or other suitable container.

e Glass jars will be separated in the shipping container by shock absorbent material
(e.g., bubble wrap) to prevent breakage.
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e If the samples are transferred using a commercial shipping company, the following
procedures will be followed:

o The shipping containers will be clearly labeled with sufficient information
(name of project, time and date container was sealed, person sealing the
container, and consultant’s office name and address) to enable positive
identification.

o The shipping waybill number will be documented on all COC forms
accompanying the samples.

o COC forms will be enclosed in a plastic bag and placed inside the cooler.

o A minimum of two signed and dated COC seals will be placed on adjacent
sides of each cooler prior to shipping.

o Each cooler will be wrapped securely with strapping tape, labeled “Glass —
Fragile” and “This End Up,” and be clearly labeled with the laboratory’s
shipping address and the consultant’s return address.

Upon transfer of sample possession to the analytical laboratory, the persons transferring
custody of the sample container will sign the COC form. Upon receipt of samples at the
laboratory, the person receiving the sample will sign the COC form. The shipping
container seals will be broken (if applicable) and the receiver will record the condition of
the samples on a sample receipt form. COC forms will be used internally in the lab to
track sample handling and final disposition.

3.4 Laboratory Methods

This section includes methods for analytical chemistry for sediment, water, and porewater
samples.

3.4.1 Analytical Methods —Sediment and Water Chemistry

This section summarizes the target physical and chemical analyses for the various media
sampled. All sample analyses will be conducted in accordance with EPA-approved
methods and this SQAPP. Prior to analyses, all samples will be maintained according to
the appropriate holding times and temperatures for each analysis (Table B-4). Analytes,
analytical methods, and target detection limits for chemical and physical testing are
presented in Tables B-5 through B-8. The analytical laboratory will prepare a detailed
report in accordance with this SQAPP.

Prior to the analysis of the samples, the laboratory will calculate MDLs for each analyte of
interest, where applicable. MDLs will be below the values specified in Tables B-5
through B-8, if technically feasible. To achieve the required detection limits, some
modifications to the methods may be necessary. These modifications from the specified
analytical methods will be provided by the laboratory at the time of establishing the
laboratory contract. The modifications must be approved by EPA prior to implementation.

Chemical/physical testing will be conducted at ARI and SGS. ARI and SGS are
accredited under the National Environmental Laboratories Accreditation Program. All
chemical and physical testing will adhere to the most recent EPA QA/QC procedures
outlined in the approved analytical methods and in this SQAPP. If more current analytical
methods are available, the laboratories will use them.
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In completing chemical analyses for this project, the contract laboratories are expected to
meet the following minimum requirements:

e Adhere to the methods outlined in this SQAPP, including methods referenced for
each analytical procedure (Tables B-5 through B-8)

e Deliver electronic data as specified
e Meet reporting requirements for deliverables
e Meet turnaround times for deliverables

¢ Implement QA/QC procedures discussed in this SQAPP including DQOs,
laboratory quality control requirements, and performance evaluation testing
requirements

¢ Notify the project QA/QC Manager of any SQAPP QA/QC problems when they
are identified to allow for quick resolution

e Allow laboratory and data audits to be performed, if deemed necessary

3.4.2 Analytical Methods—Porewater

To determine the relative ex situ bioavailability of PAHs in surface sediment porewater,
SPME fibers will be inserted into each sample at Anchor QEA’s geochemical laboratory
in Portland, Oregon. The SPME will equilibrate with the porewater over a period of
approximately 1 month under laboratory conditions with mild agitation. Performance
reference compounds will be pre-spiked into the SPME fibers to confirm that equilibrium
conditions are achieved. The SPME fibers will then be removed from the sediments and
submitted for analytical testing to SGS for PAHs and alkylated PAHs. Porewater analytes
and methods are listed in Table B-8.

3.5 Quality Assurance/Quality Control

Field and laboratory activities will be conducted in such a manner that the results meet
specified quality objectives and are fully defensible. Guidance for QA/QC is derived from
the protocols developed for EPA SW-846 (1986), the EPA Contract Laboratory Program
(EPA 1999, 2004, 2005), and the cited methods.

3.5.1 Field Quality Control

Anchor QEA personnel will identify and label samples in a consistent manner to ensure
that field samples are traceable. Labels should be used in conjunction with the COCs and
this SQAPP to provide all information necessary for the laboratory to conduct required
analyses properly. QA samples will be collected in the field to ensure project DQOs are
met. Samples will be placed in appropriate containers and preserved for shipment to the
laboratory in accordance with the requirements presented in Table B-4.
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3.5.1.1 Field Quality Assurance Sampling
Field QA procedures will consist of following procedures for acceptable practices for
collecting and handling of samples. This also includes periodic and routine equipment
inspection.

Field QA samples will be collected along with the environmental samples. Field QA
samples are useful in identifying possible problems resulting from sample collection or
sample processing in the field. The collection of field QA samples includes equipment
rinsate blanks and field duplicates. Rinsate blanks will be collected at a frequency of one
per collection method per event. If target analytes are detected in the rinsate blank at
levels above the RLs, decontamination procedures will be reviewed and modified and
additional blanks collected until the source of contamination has been eliminated or
reduced to acceptable levels. Field duplicates will be collected at a frequency of one per
sampling event or one in 20 sample locations processed (whichever is more frequent).

Field QA samples will also include the collection of additional sample mass or volume as
required to ensure that the laboratory has sufficient sample mass or volume to run the
matrix-specified analytical QA/QC (matrix duplicate [MD]/MS/MS duplicate [MSD])
samples for analyses as specified in Table B-1. Additional sample mass or volume to
meet this requirement will be collected at a frequency of one per sampling event or one in
20 samples processed, whichever is more frequent. The samples designated for
MD/MS/MSD analyses should be clearly marked on the COC.

All field QA samples will be documented on the field forms and verified by the QA/QC
Manager or designee.

3.5.1.2 Sample Containers
Sample containers and preservatives will be provided by the laboratory. The laboratory
will maintain documentation certifying the cleanliness of bottles and the purity of
preservatives provided. Container requirements are listed in Table B-4.

3.5.1.3 Sample Identification and Labels
Each sample will have an adhesive plastic or waterproof paper label affixed to the
container and will be labeled at the time of collection. The following information will be
recorded on the container label at the time of collection:

e Project name

e Sample identification

e Date and time of sample collection
e Preservative type (if applicable)

e Analysis to be performed
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3.5.2 Laboratory Quality Control

Laboratory quality control procedures, where applicable, include initial and continuing
instrument calibrations, standard reference materials, laboratory control samples, matrix
replicates, matrix spikes, surrogate spikes (for organic analyses), and method blanks. A
summary of the DQOs is provided in Table B-1. QA/QC sample frequencies are provided
in Table B-9.

An analyst will review the results of the quality control samples from each sample group
immediately after a sample group has been analyzed. The quality control sample results
will then be evaluated to determine if control limits have been exceeded. If control limits
are exceeded in the sample group, the QA/QC Manager will be contacted immediately,
and corrective action (e.g., method modifications followed by reprocessing the affected
samples) will be initiated prior to processing a subsequent group of samples.

3.5.2.1 Laboratory Instrument Calibration and Frequency
An initial calibration will be performed on each laboratory instrument to be used prior to
the start of project, after each major interruption to the analytical instrument, and when
any ongoing calibration does not meet method control criteria. Calibration verification
will be analyzed following each initial calibration and will meet method criteria prior to
analyses of samples. Continuing calibration verifications (CCV) will be analyzed at
method-required frequencies to track instrument performance. The frequency of CCVs
varies with method. For gas chromatography (GC)/mass spectrometer methods, one will
be analyzed every 12 hours. For GC, metals, and inorganic methods, one will be analyzed
for every 10 field samples analyzed and at the end of each run. If the continuing
calibration is out of control, the analysis will be terminated until the source of the control
failure is eliminated or reduced to meet control specifications, which may include
analyzing a new initial calibration. Any project samples analyzed while the instrument
calibration was out of control will be reanalyzed.

Instrument blanks or continuing calibration blanks provide information on the stability of
the baseline established. Continuing calibration blanks will be analyzed immediately prior
to continuing calibration verification at the instrument for each type of applicable analysis.

3.5.2.2 Laboratory Duplicates/Replicates
Analytical duplicates provide information on the precision of the analysis and are useful in
assessing potential sample heterogeneity and matrix effects. Analytical duplicates and
replicates are subsamples of the original sample that are prepared and analyzed as a
separate sample.

3.5.2.3 Matrix Spikes and Matrix Spike Duplicates
Analyses of MS samples provide information on the extraction efficiency of the method
on the sample matrix, as well as any interferences introduced by the sample matrix. By
performing duplicate MS (MSD) analyses, information on the precision of the method is
also provided.
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3.5.2.4 Method Blanks
Method blanks are prepared and analyzed in the same manner as project samples to assess
possible laboratory contamination at all stages of sample preparation and analysis. The
method blank for all analyses must be less than the method reporting limit of any single
target analyte/compound. If a laboratory method blank exceeds this criterion for any
analyte/compound, and the concentration of the analyte/compound in any of the samples is
less than five times the concentration found in the blank (10 times for common
contaminants), analyses must stop and the source of contamination must be eliminated or
reduced. Affected samples should be reprepared and reanalyzed, if possible.

3.5.2.5 Laboratory Control Samples
Laboratory control samples are analyzed to assess possible laboratory bias at all stages of
sample preparation and analysis. The laboratory control sample is a matrix-dependent
spiked sample prepared at the time of sample extraction along with the preparation of the
sample, MS, and method blank. The laboratory control sample will provide information
on the precision of the analytical process, and when analyzed in duplicate, will provide
accuracy information as well.

3.5.2.6 Laboratory Deliverables
Data packages will be checked for completeness immediately upon receipt from the
laboratory to ensure that data and QA/QC information requested are present. The
analytical laboratory will be required, where applicable, to report the following:

e Project Narrative. This summary, in the form of a cover letter, will include a
discussion of any problems encountered during analyses. This summary should
include (but not be limited to) QA/QC, sample shipment, sample storage, and
analytical difficulties. Any problems encountered, actual or perceived, and their
resolutions will be documented in as much detail as appropriate.

¢ Chain-of-Custody Records. Legible copies of the COC forms will be provided
as part of the data package. This documentation will include the time of receipt
and condition of each sample received by the laboratory. Additional internal
tracking of sample custody by the laboratory will also be documented on a sample
receipt form. The form must include sample shipping container temperatures
measured at the time of sample receipt.

e Sample Results. The data package will summarize the results for each sample
analyzed. The summary will include the following information when applicable:

o Field sample identification code and the corresponding laboratory
identification code

o Sample matrix

o Date of sample preparation/extraction
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o Date and time of analysis

o Mass and/or volume used for preparation and analysis
o Final dilution or concentration factors for the sample
o Identification of the instrument used for analysis

o MDLs and method RLs accounting for sample-specific factors (e.g.,
dilution and TS)

o Analytical results with reporting units identified
o Data qualifiers and their definitions

o An electronic data deliverable with data in a format specified in advance
by Anchor QEA

QA/QC Summaries. This section will contain the results of the laboratory
QA/QC procedures. Each QA/QC sample analysis will be documented with the
same information required for the sample results. No recovery or blank
corrections will be made by the laboratory. The required summaries are as follows
(additional information may be requested):

o Calibration Data Summary. This summary will report the
concentrations of the initial calibration and daily calibration standards and
the date and time of analysis. The response factor, percent relative
standard deviation, percent difference, and retention time for each analyte
will be listed, as appropriate. Calibration results for standards will be
documented to indicate instrument sensitivity.

o Internal Standard Area Summary. The stability of internal standard
areas will be reported.

o Method Blank Analysis. The method blank analysis associated with each
sample and the concentration of all compounds of interest identified in
these blanks will be reported.

o Surrogate Spike Recovery. All surrogate spike recoveries for organic
analyses will be reported. The name and concentration of all compounds
added, percent recoveries, and range of acceptable recoveries will be
provided.

o MS Recovery. MS recovery data for all applicable analyses will be
reported. The names and concentrations of compounds added, percent
recoveries, and range of acceptable recoveries will be listed. The percent
recoveries and RPD values for MS duplicate analyses will be reported.

o Matrix Duplicate. The RPD values for matrix duplicate analyses will be
reported.

o Laboratory Control Sample. Laboratory control sample recovery data
will be reported. The names and concentrations of compounds added,
percent recoveries, and range of acceptable recoveries will be included.
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The percent recoveries and RPD values for laboratory control sample
duplicate analyses will be included.

o Relative Retention Time. Relative retention times of each analyte
detected in the samples for both primary and conformational analyses will
be reported.

¢ Original Data. Legible copies of the original data generated by the laboratory
will include the following information:

o Sample extraction, preparation, and cleanup logs including methods used

o Instrument analysis logs for all instruments used on days of calibration and
sample analyses

o Calculation worksheets as applicable

o lon chromatograms for all samples, standards, blanks, calibrations, spikes,
replicates, and reference materials

o Copies of full scan chromatograms and quantitation reports for GC and/or
GC/mass spectrometer analyses of samples, standards, blanks, calibrations,
spikes, replicates, and reference materials

o Enhanced spectra of detected compounds with associated best-match
spectra for each sample

3.6 Instrument/Equipment Testing, Inspection, and
Maintenance Requirements

This section describes procedures for testing, inspection, and maintenance of field and
laboratory equipment.

3.6.1 Field Instruments/Equipment
In accordance with the QA program, Anchor QEA shall maintain an inventory of field
instruments and equipment. The frequency and types of maintenance will be based on the
manufacturer’s recommendations and/or previous experience with the equipment.

The Anchor QEA FC will be responsible for the preparation, documentation, and
implementation of the preventative maintenance program. The equipment maintenance
information will be documented in the instrument’s calibration log. The frequency of
maintenance is dependent on the type and stability of the equipment, the methods used, the
intended use of the equipment, and the recommendations of the manufacturer. Detailed
information regarding the calibration and frequency of equipment calibration is provided
in each specific manufacturer’s instruction manuals.

All maintenance records will be verified prior to each sampling event. The FC will be
responsible for verifying that required maintenance has been performed prior to using the
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equipment in the field. For this project, maintenance inspections will include the
following activities:

e The subcontractor responsible for navigation will confirm proper operation of the
navigation equipment daily. This verification may consist of internal diagnostics
or visiting a location with known coordinates to confirm the coordinates indicated
by the navigation system.

e The winch line, as well as sediment and water samplers, will be inspected daily for
fraying, misalignment, loose connections, and any other applicable mechanical
problems.

e The underwater camera will be tested prior to deployment to ensure no electrical
or mechanical problems exist.

e The subcontractor responsible for the tidal current surveying will ensure ADCPs
are in good working order prior to use in the field.

Any problems will be noted in the field logbook and corrected prior to continuing
sampling operations.

3.6.2 Laboratory Instruments/Equipment
In accordance with the QA program, the laboratory shall maintain an inventory of
instruments and equipment, and the frequency of maintenance will be based on the
manufacturer’s recommendations and/or previous experience with the equipment.

The laboratory preventative maintenance program, as detailed in the laboratory QA Plan,
1s organized to maintain proper instrument and equipment performance and to prevent
instrument and equipment failure during use. The program considers instrumentation,
equipment, and parts that are subject to wear, deterioration, or other changes in operational
characteristics, the availability of spare parts, and the frequency at which maintenance is
required. Any equipment that has been overloaded, mishandled, gives suspect results, or
has been determined to be defective will be taken out of service, tagged with the
discrepancy noted, and stored in a designated area until the equipment has been repaired.
After repair, the equipment will be tested to ensure that it is in proper operational
condition. The client will be promptly notified in writing if defective equipment casts
doubt on the validity of analytical data. The client will also be notified immediately
regarding any delays due to instrument malfunctions that could impact holding times.

Laboratories will be responsible for the preparation, documentation, and implementation
of the preventative maintenance program. Maintenance records will be checked according
to the schedule on an annual basis and recorded by laboratory personnel. The Laboratory
QA/QC Manager or designee shall be responsible for verifying compliance.

3.6.2.1 Laboratory Instrument/Equipment Calibration
As part of their quality control program, laboratories perform two types of calibrations. A
periodic calibration is performed at prescribed intervals (e.g., balances, drying ovens,
refrigerators, and thermometers), and operational calibrations are performed daily at a
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specified frequency or prior to analysis (i.e., initial calibrations) according to method
requirements. Calibration procedures and frequency are discussed in the laboratory QA
Plan. Calibrations are discussed in the laboratory standard operating procedures (SOPs)
for analyses.

The Laboratory QA/QC Manager will be responsible for ensuring that the laboratory
instrumentation is calibrated in accordance with specifications. Implementation of the
calibration program will be the responsibility of the respective laboratory Group
Supervisors. Recognized procedures (EPA, ASTM, or manufacturer’s instructions) will
be used when available.

Physical standards (i.e., weights or certified thermometers) will be traceable to nationally
recognized standards such as the National Institute of Standards and Technology (NIST).
Chemical reference standards will be NIST standard reference materials or
vendor-certified materials traceable to these standards.

The calibration requirements for each method and respective corrective actions will be
accessible, either in the laboratory SOPs or in the laboratory’s QA Plan for each
instrument or analytical method in use. All calibrations will be preserved on electronic
media.

3.7 Inspection/Acceptance of Supplies and Consumables

Inspection and acceptance of field supplies, including laboratory-prepared sampling
bottles, will be performed by the FC. All primary chemical standards and standard
solutions used for this project, either in the field or laboratory, will be traceable to
documented, reliable commercial sources. Standards will be validated to determine their
accuracy by comparison with an independent standard. Any impurities found in the
standard will be documented.

3.8 Non-direct Measurements

Existing data suitable for use in the in the production of the RI/FS report has been
identified in the Scoping Memorandum (in prep) and RI/FS Work Plan.

3.9 Data Management

Field data sheets will be checked for completeness and accuracy by the FC prior to
delivery to the Data Manager. Data generated in the field will be documented on
electronic or hard copy and provided to the Data Manager, who is responsible for the data
entry into the database. All manually-entered data will be verified by a second party.
Field documentation will be filed in the main project file after data entry and verification
are complete.

Laboratory data will be provided to the Data Manager in the EQuIS electronic format.
Laboratory data that is electronically provided and loaded into the database will undergo a
check against the laboratory hard copy data. Data will be validated or reviewed manually,

Marine SQAPP » April 17, 2015  Draft 33

DNR-00052900



and qualifiers, if assigned, will be entered manually. The accuracy of all manually-entered
data will be verified by a second party. Data tables and reports will be exported from
EQuIS to Microsoft Excel tables.
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4 Assessments and Response Actions

Once data are received from the laboratory, a number of quality control procedures will be
followed to provide an accurate evaluation of the data quality. Specific procedures will be
followed to assess data precision, accuracy, and completeness.

4.1 Compliance Assessments

Laboratory and field performance audits consist of on-site reviews of QA systems and
equipment for sampling, calibration, and measurement. Laboratory audits will not be
conducted as part of this study. However, all laboratory audit reports will be made
available to the project QA/QC Manager upon request. The laboratory is required to have
written procedures addressing internal QA/QC. These procedures have been submitted
and the project QA/QC Manager will review them to ensure compliance with this SQAPP.
The laboratory must ensure that personnel engaged in analytical tasks have appropriate
training. The laboratory will provide written details of any and all method modifications
planned prior to project commencement.

4.2 Response and Corrective Actions

The following paragraphs identify the responsibilities of key project team members and
actions to be taken in the event of an error, problem, or non-conformance to protocols
identified in this document.

4.2.1 Field Activities

The FC will be responsible for correcting equipment malfunctions during the field
sampling effort. The project QA/QC Manager will be responsible for resolving situations
identified by the FC that may result in non-compliance with this SQAPP. All corrective
measures will be immediately documented in the field logbook.

4.2.2 Laboratory
The laboratory is required to comply with its SOPs. The Laboratory Project Manager will
be responsible for ensuring that appropriate corrective actions are initiated as required for
conformance with this SQAPP. All laboratory personnel will be responsible for reporting
problems that may compromise the quality of the data.

The Laboratory Project Manager will be notified immediately if any quality control
sample exceeds the project-specified control limits. The analyst will identify and correct
the anomaly before continuing with the sample analysis. If the laboratory internal
corrective action does not resolve the non-conformance, the Laboratory Project Manager
will notify the QA/QC Manager. A narrative describing the anomaly, the steps taken to
identify and correct the anomaly, and the treatment of the relevant sample batch (i.e.,
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recalculation, reanalysis, and re-extraction) will be submitted with the data package in the
form of a cover letter.

4.3 Reports to Management

QA reports to management include verbal status reports, data validation reports, and final
project reports. These reports shall be the responsibility of the QA/QC Manager.
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5 Data Validation and Usability

This section describes the processes that will be used to review project data quality.

5.1 Data Review, Validation, and Verification

During the validation process, analytical data will be evaluated for project, method, and
laboratory quality control compliance, and their validity and applicability for program
purposes will be determined. Based on the findings of the validation process, data
validation qualifiers may be assigned. The validated project data, including qualifiers,
will be entered into the project database, thus enabling this information to be retained or
retrieved, as needed.

5.2 Validation and Verification Methods

Data validation includes signed entries by the field and laboratory technicians on field data
sheets and laboratory datasheets, respectively; review for completeness and accuracy by
the FC and Laboratory Manager; review by the Data Manager for outliers and omissions;
and the use of quality control criteria to accept or reject specific data. All data will be
entered into the EQuIS database and a raw data file printed or exported. A second data
manager or designee will perform a cursory verification of the database raw data file. If
errors are found, further verification will be performed to ensure that all data are accurate.
Any errors found will be corrected in the database.

All laboratory data will be reviewed and verified to determine whether DQOs have been
met and that appropriate corrective actions have been taken, when necessary. The project
QA/QC Manager or designee will be responsible for the final review of data generated
from analyses of samples.

The first level of review will take place in the laboratory as the data are generated. The
laboratory department manager or designee will be responsible for ensuring that the data
generated meet minimum QA/QC requirements and that the instruments were operating
under acceptable conditions during generation of data. DQOs will also be assessed at this
point by comparing the results of quality control measurements with pre-established
criteria as a measure of data acceptability.

The analysts and/or laboratory department manager will prepare a preliminary quality
control checklist for each parameter and for each sample delivery group (SDG) as soon as
analysis of an SDG has been completed. Any deviations from the DQOs listed on the
checklist will be brought to the attention of the Laboratory Manager to determine whether
corrective action is needed and to determine the impact on the reporting schedule.

Data packages will be checked for completeness immediately upon receipt from the
laboratory to ensure that data and QA/QC information requested are present. Stage 2B
validation (EPA 2009) will be conducted on 90% of the data and Stage 4 validation (EPA
2009) on 10%. Data validation will be conducted by a reviewer using current National
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5.3 Reconciliation with User Requirements

Functional Guidelines data validation requirements (EPA 1999, 2004, 2005, 2008) by
considering the following information, as applicable:

COC documentation and sample receipt condition
Holding times

Instrument performance checks
Initial calibrations

Continuing calibrations

Method blanks

Surrogate recoveries

Internal standard recoveries
Detection limits

Reporting limits

Laboratory control samples
MS/MSD samples

Field and laboratory duplicates
Rinsate blanks

Standard reference material results

Raw data review

The data will be validated in accordance with the project-specific DQOs described above,
analytical method criteria, and the laboratory’s internal performance standards based on
their SOPs.

The QA/QC Manager will review data after each survey to determine if DQOs have been
met. If data do not meet the project’s specifications, the QA/QC Manager will review the
errors and determine if the problem is due to calibration/maintenance, sampling
techniques, or other factors and will suggest corrective action. Retraining, revision of
techniques, or replacement of supplies/equipment should correct the problem; if not, the
DQOs will be reviewed for feasibility. If specific DQOs are not achievable, the QA/QC
Manager will recommend appropriate modifications. Any revisions will require approval
by EPA.
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Table B-1
Data Quality Objectives

Matrix Parameter Precision Accuracy Completeness
TS/Grain size +20% RPD NA 95%
TOC/DOC +30% RPD 65-135% R 95%
Total Cyanide +30% RPD 75-125% R 95%
Sediment [ Sl +30% RPD 75-125% R 95%
VOCs/SVOCs/PAHs +35% RPD 50-150% R 95%
PCDD/PCDF Congeners +35% RPD 50-150% R 95%
TSS +20% RPD NA 95%
Water TOC/DOC +20% RPD 70-130% R 95%
Total/WAD Cyanide +20% RPD 80-120% R 95%
PAHs +30% RPD 60-140% R 95%

Notes:

TS - total solids

DOC - dissolved organic carbon

PAHs - polycyclic aromatic hydrocarbons
PCDD/PCDF - polychlorinated dibenzodioxin/polychlorinated dibenzofuran
R - recovery

RPD - relative percent difference

SVOCs - semivolatile organic compounds
TOC - total organic carbon

TSS - total suspended solids

VOCs - volatile organic compounds
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Table B-2
Marine Sampling Design Summary

Area Sub-Area Sample Type Purposes | Number of Samples and Location Rationale | Primary Testing Parameters :
Sediment Sampling
To define the horizontal nature and extent of contamination in Bulk chemistry at 5 intertidal stations PAHs (including alkylated), TS, TOC, grain size
intertidal sediments collected throughout beach area adjacent to former Gas Works and
ravine
Intertidal Grab Samples |Evaluate concentrations of metals, SVOC and cyanide along Gas Supplemental testing for bulk chemistry at 5 intertidal stations Cyanide (total and available), metals and SVOC
Works intertidal area adjacent to former Gas Works and ravine
Co-Located Intertidal Evaluate pore-water concentrations of PAH and alkylated PAH Pore-Water chemistry at 5 intertidal stations PAHs (including alkylated) in pore-water
and Subtidal Sediment concentrations
Grabs and Cores To define the horizontal nature and extent of contamination in 14 subtidal stations PAHSs (including alkylated), TS, TOC, grain size
Subtitdal Grab Samples |subtidal sediments collected in transects down the slope toward to the channel
Initial Study Area elevation.
To define the vertical nature and extent of contamination in intertidal |5 intertidal and 14 subtidal stations PAHs, TS, TOC
Vibracores and subtidal sediments in including NAPL and Sheens Advanced in transects down the slope toward to the channel
elevation and two within the marina.
Provide bounding to the nature & extent of site-associated impacts in |2 stations PAHs (including alkylated), TS, TOC, grain size
. intertidal sediment Step-out sampling in accessible intertidal areas within eastern
Other. Intertic!al and Intertidal Grabs extent of the ISA. The western intertidal extent is a rip rap
Subtidal Sediment armored slope and not generally accessible.
Grabs . To define the horizontal nature and extent of contamination in 14 stations PAHs (including alkylated), TS, TOC, grain size
Subtidal Grabs . . .
subtidal sediments Step-out sampling between slope area and ISA boundary.
Document quality of intertidal sediments within Port Washington 11 stations PAHs (including alkylated), TS, TOC, grain size
Narrows to provide an estimate of recontamination potential from Collection along north side and five along the south side of the
Surface Grab sediment movement (littoral drift and bed load) and deposition narrows. Stations placed in publically accessible intertidal areas.
Intertidal {(Multi-Increment
. Composite) Evaluate relationship between predicted and actual pore-water 5 stations PAHSs (including alkylated)
Port Washington concentrations of PAH and alkylated PAH Representative samples of Narrows intertidal samples (every other
Narrows sample). Allows estimate of central tendency.
Document quality of intertidal sediments within Port Washington 6 stations PAHs (including alkylated), TS, TOC, and Grain Size
Subtidal Narrows to provide an estimate of recontamination potential from Collection along the general centerline and deeper sections of the
{(Channel Bottom) Surface Grab sediment movement (sediment bed load) and deposition channel.
Surface Water Sampling
. . . . . . 2 locations . i i
Initial Study Area Grab Quantify concentrations of site-associated COPCs in surface water Conventional Parameters, PAHs (including alkylated)

Seasonal sampling at 2 depths per location
Surface Water

Port Washington Grab Quantify concentrations of COPCs in surface water to assess potential |2 locations
Narrows regional influences Seasonal sampling at 2 depths per location
Habitat and Physical Surveys

Conventional Parameters, PAHs (including alkylated)

Initial Study Area Conduct surveys of aquatic habitat and fish/shellfish resources near |5 locations within ISA intertidal area, and 11 locations within Port

Intertidal Visual & Photo Survey Visual survey for clam identification and abundance

and Port the Site within Port Washington Narrows. Washington Narrows
Washington . ! . L . 6 transects perpendicular to and 5 transects in parallel with the . . . . . .
Subtidal Towed-Camera Survey |Refine environmental setting information ] Mapping of substrate, vegetation and identified aquatic species
Narrows Port Washington Narrows
. . . . o 4 transects perpendicular to Port Washington Narrows (2 tide Conduct empirical measurements of near-bottom and mid-channel
Initial study area Subtidal ADCP Transects Measure Near-bottom currents that may impact sediment stability L . . . . .
conditions) tidal currents for use in an analysis of sediment stability.
Notes:

1. Samples to be archived frozen for contingent analysis should additional testing be required for SVOC or heavy metals.

PAH = polynuclear aromatic hydrocarbons NA = not applicable TOC = total organic carbon NAPL = non-aqueous phase liquid SVOC = semi-volatile organic compound

TS = total solids TBD = to be determined ADCP = acoustic doppler current profiler COPCs = chemicals of potential concern
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Table B-3

Station Identifications and Locations

Study Area Station ID Easting’ Northing

ISA-SCSGSW-101 1193688.784 216498.983

ISA-SCSG-102 1193774.604 216482.840

ISA-SCSG-103 1193854.303 216467.049

ISA-SCSG-104 1193950.143 216428.205

ISA-SCSG-105 1194048.715 216388.695

ISA-SCSGSW-106 1194156.147 216343.606

ISA-SCSG-107 1193663.181 216444.182

ISA-SCSG-108 1193760.353 216425.785

Initial Study Area ISA-SCSG-109 1193831.527 216408.631

Surface, Subsurface, and Surface Water Locations ISA-5C56-110 1193928.000 216365.027

ISA-SCSG-111 1194023.669 216337.409

ISA-SCSG-112 1194142.000 216285.707

ISA-SCSG-113 1193645.093 216371.871

ISA-SCSG-114 1193807.793 216340.235

ISA-SCSG-115 1193912.655 216316.039

ISA-SCSG-116 1193982.057 216218.338

ISA-SCSG-117 1194123.229 216224.739

ISA-SCSG-118 1193524.268 216558.476

ISA-SCSG-119 1193503.752 216482.808

ISA-SG-01 1193322.170 217466.790

ISA-SG-02 1194184.215 216985.964

ISA-SG-03 1195383.762 216703.164

ISA-SG-04 1193168.980 217043.114

ISA-SG-05 1193635.017 216821.061

ISA-SG-06 1194011.201 216665.342

Initial Study Area ISA-SG-07 1194609.467 216393.870

Grab Sample ISA-SG-08 1195204.924 216139.429

ISA-SG-09 1193367.549 216544.075

ISA-SG-10 1193633.548 216640.648

ISA-SG-11 1193829.236 216575.419

ISA-SG-12 1194060.503 216506.801

ISA-SG-13 1194292.617 216435.642

ISA-SG-14 1194545.854 216024.606

CH-SGSW-01 1191969.706 218980.972

Channel CH-5G-02 1192545.457 218110.359

Sediment Grab (Bed Load Sediment) CH-SG03 1194332.242 217289.788

and Surface Water Locations CH-SG-04 1197339.407 216449.449

CH-5G-05 1196114.321 216817.263

CH-SGSW-06 1197576.165 216404.229
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Station Identifications and Locations

Table B-3

Study Area Station ID Easting’ Northing
LD-N-SG-01 1192765.408 219327.786
LD-N-SG-02 1193266.571 218880.979
LD-N-SG-03 1193612.319 218183.438
LD-N-SG-04 1195532.976 217331.490
Littoral Drift LD-N-SG-05 1196242.871 217278.699
Sediment Grab Locations LD-N-SG-06 1197704.179 216679.902
(North and South Zones) LD-S-SG-01 1191567.870 218823.106
LD-S-SG-02 1192273.608 217881.804
LD-S-SG-03 1192908.400 216565.398
LD-S-SG-04 1195937.771 216183.527
LD-S-SG-05 1197252.454 215369.341
Notes:
1. Horizontal datum is Washington State Plane North NAD83 USFt
CH = channel sampling location
ISA = initial study area
LD = littoral drift sampling location
N = north
S =south
SC = sediment core sample location
SS = sediment grab sample location
SW = surface water sample location
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Table B-4

Guidelines for Sample Handling and Storage

Media Analyte Container Holding Time Preservative
Total solids and TOC 4-o0z glass jar 14 days Cool/a*C
6 months Freeze -18°C
Cyanide 4-o0z glass jar 14 days Cool/4°C
Grain size 16-o0z glass or plastic jar none Cool/4°C
] 6 months; 28 days for Hg Cool/4°C
Metals 4-o0z glass jar
2 years Freeze®/-18°C
Sediment |vOCs 2-oz glass jar, no headspace 14 days Cool/4°C
14 days until extraction Cool/4°C
SVOCs 16-oz glass jar 1 year until extraction Freeze/-18°C
40 days after extraction Cool/4°C
. 1 year until extraction Freeze -18°C
PCDD/PCDF Congeners 4-o0z glass jar -
1 year after extraction Freeze -18°C
Archive 8 or 16-o0z glass jar - Freeze/-18°C
TOC 250 mL Amber glass 28 days Cool/4°C; H,SO, to pH<2
poc® 250 mL Amber glass 28 days Cool/4°C; H,SO, to pH<2
Total cyanide 500 mL HDPE 14 days Cool/4°C; NaOH to pH>12
Water WAD cyanide 500 mL HDPE 14 days Cool/4°C; NaOH to pH>12
TSS 1L HDPE 7 days Cool/4°C
7 days to extraction Cool/4°C
PAHs 2 x 500mL Amber glass 40 days after extraction Cool/4°C
Notes:

a - Mercury will be analyzed prior to freezing

b - DOC will be field-filtered
DOC - dissolved organic carbon

PAHs - Polycyclic aromatic hydrocarbons
PCDD/PCDF - polychlorinated dibenzo-p-dioxins/polychlorinated dibenzofurans

SVOC -semivolatile organic compound

TOC - total organic carbon

VOC - volatile organic compound
WAD - weak acid dissociable
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Table B-5

Surface Sediment Analyte List, Analytical Methods, and Reporting Limits

Analyte Analytical Method | Target Reporting Limit®
Conventionals and Physical Tests
Total solids (%) SM 2540B 0.1
Total organic carbon (%) Plumb, 1981 0.1
Grain size (%) PSEP 0.1
Cyanide (mg/kg) SM 4500-CN 0.25
Metals (mg/kg)
Mercury 7471A 0.025
Arsenic 6020A 0.5
Cadmium 6020A 0.1
Chromium 6020A 0.5
Copper 6020A 0.5
Lead 6020A 0.1
Nickel 6020A 0.5
Selenium 6020A 0.5
Silver 6020A 0.2
Zinc 6020A 4.0
Volatile Organic Compounds (ug/kg)
Benzene 8260C 1.0
Toluene 8260C 1.0
Ethylbenzene 8260C 1.0
m,p-Xylene 8260C 1.0
o-Xylene 8260C 1.0
Semivolatile Organics (ug/kg)
PAHs and Alkyl PAHs
1-Methylnaphthalene 8270D/SIM 5.0/20
2-Methylnaphthalene 8270D/SIM 5.0/20
Acenaphthene 8270D/SIM 5.0/20
Acenaphthylene 8270D/SIM 5.0/20
Anthracene 8270D/SIM 5.0/20
Benzo(a)anthracene 8270D/SIM 5.0/20
Benzo(a)pyrene 8270D/SIM 5.0/20
Benzo(e)pyrene 8270D/SIM 5.0/20
Benzo(b+j+k)fluoranthenes 8270D/SIM 5.0/20
Benzo(g,h,i)perylene 8270D/SIM 5.0/20
Cl-Benzanthracenes/Chrysenes 8270D/SIM 10
C1-Fluoranthenes/Pyrenes 8270D/SIM 10
C1-Fluorenes 8270D/SIM 10
C1-Naphthalenes 8270D/SIM 10
Cl1-Phenanthrenes/Anthracenes 8270D/SIM 10
C2-Benzanthracenes/Chrysenes 8270D/SIM 10
C2-Fluorenes 8270D/SIM 10
C2-Naphthalenes 8270D/SIM 10
C2-Phenanthrenes/Anthracenes 8270D/SIM 10
Marine SQAPP - Draft April 2015
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Table B-5
Surface Sediment Analyte List, Analytical Methods, and Reporting Limits

Analyte Analytical Method Target Reporting Limit®
C3-Benzanthracenes/Chrysenes 8270D/SIM 10
C3-Fluorenes 8270D/SIM 10
C3-Naphthalenes 8270D/SIM 10
C3-Phenanthrenes/Anthracenes 8270D/SIM 10
C4-Benzanthracenes/Chrysenes 8270D/SIM 10
C4-Naphthalenes 8270D/SIM 10
C4-Phenanthrenes/Anthracenes 8270D/SIM 10
Chrysene 8270D/SIM 5.0/20
Dibenz(a,h)anthracene 8270D/SIM 5.0/20
Fluoranthene 8270D/SIM 5.0/20
Fluorene 8270D/SIM 5.0/20
Indeno(1,2,3-cd)pyrene 8270D/SIM 5.0/20
Naphthalene 8270D/SIM 5.0/20
Phenanthrene 8270D/SIM 5.0/20
Perylene 8270D/SIM 5.0/20
Pyrene 8270D/SIM 5.0/20

Chlorinated Benzenes
1,2-Dichlorobenzene 8270D 20
1,4-Dichlorobenzene 8270D 20
1,2,4-Trichlorobenzene 8270D 20
Hexachlorobenzene 8270D 20
Phenols
Pentachlorophenol 8270D 100
Phenol 8270D 20
2,4-Dimethylphenol 8270D 100
2-Methylphenol (o-Cresol) 8270D 20
4-Methylphenol (p-Cresol) 8270D 20
Phthalates
bis(2-Ethylhexyl)phthalate 8270D 50
Butylbenzyl phthalate 8270D 20
Diethyl phthalate 8270D 20
Dimethyl phthalate 8270D 20
Di-n-butyl phthalate 8270D 20
Di-n-octyl phthalate 8270D 20
Miscellaneous
Dibenzofuran 8270D/SIM 5.0/20
Hexachlorobutadiene 8270D 20
Hexachloroethane 8270D 20
Benzyl Alcohol 8270D 20
Benzoic Acid 8270D 200
PCDD/PCDF (ng/kg)
2,3,7,8-TCDD 1613B 0.5
1,2,3,7,8-PeCDD 1613B 2.5
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Table B-5

Surface Sediment Analyte List, Analytical Methods, and Reporting Limits

Analyte Analytical Method Target Reporting Limit®
1,2,3,4,7,8-HxCDD 1613B 2.5
1,2,3,6,7,8-HxCDD 1613B 2.5
1,2,3,7,8,9-HxCDD 1613B 2.5
1,2,3,4,6,7,8-HpCDD 1613B 2.5
OCDD 1613B 5.0
2,3,7,8-TCDF 1613B 0.5
1,2,3,7,8-PeCDF 1613B 2.5
2,3,4,7,8,-PeCDF 1613B 2.5
1,2,3,4,7,8-HxCDF 1613B 2.5
1,2,3,6,7,8-HxCDF 1613B 2.5
1,2,3,7,8,9-HxCDF 1613B 2.5
2,3,4,6,7,8-HxCDF 1613B 2.5
1,2,3,4,6,7,8-HpCDF 1613B 2.5
1,2,3,4,7,8,9-HpCDF 1613B 2.5
OCDF 1613B 5.0

Notes:

% Reporting limits may vary based on sample size, moisture content, target analyte concentrations,

and matrix interference

NA - not applicable to this analyte
PAH - polycyclic aromatic hydrocarbon

PCDD/PCDF - polychlorinated dibenzo-p-dioxins/ polychlorinated dibenzofurans
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Subsurface Sediment Analyte List, Analytical Methods, and Reporting Limits

Table B-6

Analyte Analytical Method® | Target Reporting Limit®
Conventionals and Physical Tests

Total solids (%) SM 2540B 0.1

Total organic carbon (%) Plumb, 1981 0.1

Grain size (%) PSEP 0.1

PAHs (ng/kg)

1-Methylnaphthalene 8270D/SIM 5.0/20
2-Methylnaphthalene 8270D/SIM 5.0/20
Acenaphthene 8270D/SIM 5.0/20
Acenaphthylene 8270D/SIM 5.0/20
Anthracene 8270D/SIM 5.0/20
Benzo(a)anthracene 8270D/SIM 5.0/20
Benzo(a)pyrene 8270D/SIM 5.0/20
Benzo(b+j+k)fluoranthenes 8270D/SIM 5.0/20
Benzo(g,h,i)perylene 8270D/SIM 5.0/20
Benzo(k)fluoranthene 8270D/SIM 5.0/20
Chrysene 8270D/SIM 5.0/20
Dibenz(a,h)anthracene 8270D/SIM 5.0/20
Fluoranthene 8270D/SIM 5.0/20
Fluorene 8270D/SIM 5.0/20
Indeno(1,2,3-cd)pyrene 8270D/SIM 5.0/20
Naphthalene 8270D/SIM 5.0/20
Phenanthrene 8270D/SIM 5.0/20
Perylene 8270D/SIM 5.0

Pyrene 8270D/SIM 5.0/20

Notes:

% Reporting limits may vary based on sample size, moisture content, target analyte concentrations,
and matrix interference

NA - not applicable to this analyte

PAH - polycyclic aromatic hydrocarbon
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Table B-7

Surface Water Analyte List, Analytical Methods, and Reporting Limits

Analyte Analytical Method | Target Reporting Limit®
Field Measurements
Salinity N/A N/A
Conductivity N/A N/A
Temperature N/A N/A
pH N/A N/A
Dissolved oxygen N/A N/A
Conventionals (mg/L)
TSS SM 2540D 1.0
Total organic carbon 9060 Mod 1.5
Dissolved organic carbon 9060 Mod 1.5
Total cyanide SM 4500-CN 0.005
WAD cyanide SM 4500-CN | 0.005
PAHs (pg/L)
1-Methylnaphthalene 8270D/SIM 0.1
2-Methylnaphthalene 8270D/SIM 0.1
Acenaphthene 8270D/SIM 0.1
Acenaphthylene 8270D/SIM 0.1
Anthracene 8270D/SIM 0.1
Benzo(a)anthracene 8270D/SIM 0.1
Benzo(a)pyrene 8270D/SIM 0.1
Benzo(b)fluoranthene 8270D/SIM 0.1
Benzo(g,h,i)perylene 8270D/SIM 0.1
Benzo(k)fluoranthene 8270D/SIM 0.1
Chrysene 8270D/SIM 0.1
Dibenz(a,h)anthracene 8270D/SIM 0.1
Fluoranthene 8270D/SIM 0.1
Fluorene 8270D/SIM 0.1
Indeno(1,2,3-cd)pyrene 8270D/SIM 0.1
Naphthalene 8270D/SIM 0.1
Phenanthrene 8270D/SIM 0.1
Perylene 8270D/SIM 0.1
Pyrene 8270D/SIM 0.1
Notes:

®Reporting limits may vary based on sample size, target analyte concentrations, and matrix

interference
PAH - polycyclic aromatic hydrocarbon
TSS - total suspended solids
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Table B-8
Porewater Analyte List, Analytical Methods, and Reporting Limits

Analyte Analytical Method Target Reporting Limit®
PAHs (ng/L)
1-Methylnaphthalene 8270D/SIM 4.0
2-Methylnaphthalene 8270D/SIM 4.0
Acenaphthene 8270D/SIM 4.0
Acenaphthylene 8270D/SIM 4.0
Anthracene 8270D/SIM 4.0
Benzo(a)anthracene 8270D/SIM 4.0
Benzo(a)pyrene 8270D/SIM 4.0
Benzo(e)pyrene 8270D/SIM 4.0
Benzo(b+j+k)fluoranthenes 8270D/SIM 4.0
Benzo(g,h,i)perylene 8270D/SIM 4.0
Chrysene 8270D/SIM 4.0
Dibenz(a,h)anthracene 8270D/SIM 4.0
Fluoranthene 8270D/SIM 4.0
Fluorene 8270D/SIM 4.0
Indeno(1,2,3-cd)pyrene 8270D/SIM 4.0
Naphthalene 8270D/SIM 4.0
Phenanthrene 8270D/SIM 4.0
Perylene 8270D/SIM 4.0
Pyrene 8270D/SIM 4.0
Notes:

? Reporting limits are 0.006 to 4 ng/L depending on hydrophobicity of the compounds.

PAH - polycyclic aromatic hydrocarbon

Marine SQAPP - Draft
Bremerton Gas Works Site

1of1

April 2015

131014-01.01
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Table B-9
Field and Laboratory Quality Assurance/Quality Control Sample Analysis Summary

Field Field/Equipment Initial Ongoing Matrix Matrix Matrix Spike | Method | Surrogate
Analysis Type| Duplicate Blank Calibration Calibration Duplicates | Spikes | SRM or LCS | Duplicates Blanks Spikes
TSS/TS/Grain 1 per 20 a 1 per 20
. NA Each batch NA NA NA NA NA NA
size samples samples
TOC/DOC 1 per 20 NA Daily or each 1 per 10 1 per 20 1 per 20 1 per 20 NA 1 per 20 NA
samples batch samples samples samples samples samples
Total/WAD 1 per 20 1 per sampling | Daily or each 1 per 10 1 per 20 1 per 20 1 per 20 NA 1 per 20 NA
Cyanide samples event (total only) batch samples samples samples samples samples
1 20 1 li 1 10 1 20 1 20 1 20 1 20
Metals per per sampling Daily per per per per NA per NA
samples event samples samples samples samples samples
VOCs/PAHs 1 per 20 1 per samplin 1 per 20 1 per 20 1 per 20 1 per20 Ever
/ / P P piing As needed” | Every 12 hours NA P P P P y
SVOCs samples event samples samples samples samples sample
PCDD/PCDF 1 per 20 1 per samplin 1 per 20 1 per20 Ever
/ P P PINE 1 Asneeded” Every 12 hours NA NA° P NA° P Y
Congeners samples event samples samples sample

Notes:

% Calibration and certification of drying ovens and weighing scales are conducted bi-annually

b Initial calibrations are considered valid until the continuing calibration no longer meets method specifications. At that point, a new initial calibration is analyzed.
“Labeled standards are added to each sample in isotope-dilution analyses as required by the method.
DOC - dissolved organic carbon

LCS — laboratory control sample

NA - not applicable

PAHs - polycyclic aromatic hydrocarbons

PCDD/PCDF - polychlorinated dibenzo-p-dioxins/ polychlorinated dibenzofurans

SRM - standard reference material

SVOCs - semivolatile organic compounds

TOC - total organic carbon

TS - total solids

TSS - total suspended solids

VOCs - volatile organic compounds

WAD - weak acid dissociable

Marine SQAPP - Draft April 2015
Bremerton Gas Works Site 1of1 131014-01.01
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1. Site-associated bathymetry from survey conducted by eTrac;
provided on May 15, 2013. O-ft contour = Mean Lower Low Water
(MLLW); vicinity bathymetry from Finlayson D.P. (2005) Combined
bathymetry and topography of the Puget Lowland, Washington
State.

f 2. See Final Completion Report, Former Bremerton MGP Site,
Incident Action and Time Critical Removal Action, January, 2011.
Locations are approximate.

3. State Aquatic Lands - Managed by DNR

4. Anchor QEA (2013) Removal Evaluation.

5. Kitsap County (2013) Anderson Cove Beach Sediment Sampling.
6. Derived from NOAA navigational chart 18449 (US5WA14M).

7. Video will follow depth contours. May be different than shown.

8. If a paper copy is required, this figure is best printed in color.
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*Drift cell:
1. Drift cells are categorized as one of 5 types: Clockwise drift cell
(right to left when looking at the shore); Counter clockwise drift cell
(left to right when looking at the shore); No appreciable net shore
drift (NANSD); Divergence zone; Undefined.
2. The drift cell adjacent to the site, KS-18-1, begins at the western
il edge of a riprap bulkhead, which extends to the south under the

il Highway 303 bridge, and terminates in Anderson Cove. Net shore-
drift to the west is indicated by a general decrease in sediment size
and an increase in beach width to the west.

| 3. Source: Washington Department of Ecology, Net Shore-Drift in

| Washington State,

L8 http:/Amww.ecy.wa.gov/services/gis/data/oceans/driftcells.htm
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NOTES:
1. Site-associated bathymetry from survey conducted by eTrac;
provided on May 15, 2013. O-ft contour = Mean Lower Low Water

| (MLLW); vicinity bathymetry from Finlayson D.P. (2005) Combined
bathymetry and topography of the Puget Lowland, Washington
State.

f 2. See Final Completion Report, Former Bremerton MGP Site,
Incident Action and Time Critical Removal Action, January, 2011.
Locations are approximate.

3. State Aquatic Lands - Managed by DNR

4. Anchor QEA (2013) Removal Evaluation.

5. Kitsap County (2013) Anderson Cove Beach Sediment Sampling.
6. Derived from NOAA navigational chart 18449 (US5WA14M).

7. If a paper copy is required, this figure is best printed in color.
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*Drift cell:
1. Drift cells are categorized as one of 5 types: Clockwise drift cell
(right to left when looking at the shore); Counter clockwise drift cell
(left to right when looking at the shore); No appreciable net shore
drift (NANSD); Divergence zone; Undefined.
2. The drift cell adjacent to the site, KS-18-1, begins at the western
il edge of a riprap bulkhead, which extends to the south under the
i Highway 303 bridge, and terminates in Anderson Cove. Net shore-
&l drift to the west is indicated by a general decrease in sediment size
and an increase in beach width to the west.
3. Source: Washington Department of Ecology, Net Shore-Drift in
Washington State,
http://mww.ecy.wa.gov/services/gis/data/oceans/driftcells.htm
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1. Finlayson D.P. (2005) Combined bathymetry
and topography of the Puget Lowland,
Washington State.

2. State Aquatic Lands - Managed by DNR

3. See Figure 2 for locations of co-located grab
and core sampling within this area.

4. Anchor QEA (2013) Removal Evaluation.

5. Washington Department of Ecology
Environmental Information Management
system online database (queried January
2014).

6. Kitsap County (2013) Anderson Cove Beach
Sediment Sampling.

7. Derived from NOAA navigational chart
18449 (US5WA14M).

8. If a paper copy is required, this figure is best
printed in color.

*Drift cell:
| 1. Drift cells are categorized as one of 5 types: Clockwise drift cell

(right to left when looking at the shore); Counter clockwise drift cell
(left to right when looking at the shore); No appreciable net shore
drift (NANSD); Divergence zone; Undefined.
2. The drift cell adjacent to the site, KS-18-1, begins at the western
edge of a riprap bulkhead, which extends to the south under the
Highway 303 bridge, and terminates in Anderson Cove. Net shore-
drift to the west is indicated by a general decrease in sediment size
and an increase in beach width to the west.

13| 3. Source: Washington Department of Ecology, Net Shore-Drift in
Washington State,
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NOTES:

1. Site-associated bathymetry from survey conducted by eTrac; provided on May 15, 2013. O-ft contour =
Mean Lower Low Water (MLLW); vicinity bathymetry from Finlayson D.P. (2005) Combined bathymetry and
topography of the Puget Lowland, Washington State.

2. See Final Completion Report, Former Bremerton MGP Site, Incident Action and Time Critical Removal
Action, January, 2011. Locations are approximate.

3. State Aquatic Lands - Managed by DNR

4. Anchor QEA (2013) Removal Evaluation.

5. Kitsap County (2013) Anderson Cove Beach Sediment Sampling.

6. Derived from NOAA navigational chart 18449 (US5WA14M).

7. If a paper copy is required, this figure is best printed in color.
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Appendix C
Historical Records

1942 Western Gas Company Investigation

1997 Svari Simonson Deposition Transcript
Interview Notes — Clapp (1997), Simonsen (1997), and West (1998)
2014 Ralph Judd Interview Summary

Undated drawing of Former Bremerton Gas Plant
1947 Sanborn Map

1968 Sanborn Map

1946 Aerial Photograph

1956 Aerial Photograph

1961 Aerial Photograph

1965 Aerial Photograph

1971 Aerial Photograph
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AN THVESTIGATION OF THE i
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17 Change to read: 9Piping to be Sloped.
AL piping shall be aloped, preferably mot less than } inch in 15
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VIDEO DEPOSITION OF SVARI SIMONSON
(Written transcript of videotape/audiotape)
November 24, 1997

Participants: Tom Lindley, Miller Nash (“TL”)
Svari Simonson, Former Employee of Cascade (“SS”)

[Note: ** = indicates word or phrase within asterisks is unclear]
[ **%* = totally indecipherable word or phrase]

TL:  Good afternoon, this is Tom Lindley. I’m an attorney with Miller Nash. Miller
Nash is legal counsel for Cascade Natural Gas. It is Monday, November 24,
1997, a few minutes before 1:00 in the afternoon. I’m here to obtain some
information relating to the Bremerton, Washington manufactured gas plant site.
This matter came to the attention of Cascade Natural Gas and to my attention
based on a letter from William Sesko -- S-E-S-K-O -- that was sent by
Mr. Sesko’s attorney to Cascade Natural Gas talking about the old Bremerton gas
works, and I have marked that -- just for purposes of the record to go along with
the video -- as Simonson Video Exhibit No. 1. I’'m not going to go through it and
we aren’t going to use it, but the purpose of referring to Simonson Video Exhibit
No. 1 is to point out that it is a demand from Mr. Sesko through his attorney to
Cascade and that it attaches to it as its third page, a map that the letter describes as
a 1928 Sanborn map. Now, this 1928 Sanborn map is one that I’'m going to be
using throughout this talk to try to gain additional information about what
happened at this facility. We invited Mr. Sesko or his attorney to be present
today, as we were attempting to get more information. We’ve received an
indication that they have chosen not to attend. We again offered them another
opportunity and they have not responded.

We’re here today with a former employee of Cascade Natural Gas, and that is
Mr. Simonson, and I’'m going to ask Mr. Simonson to identify himself for the
camera and for me.

SS:  Oh, I’'m Svari Simonson.

TL:  And Mr. Simonson, when were you born?

SS:  1919; 16" of August.

TL:  And where were you born?

SS:  In Oslo, Norway.

TL:  And you came to the United States shortly after World War I1?

SS: Yes.

Deposition Transcript - Svari Simonson page 1
ND: 16967.029 4824-8543-8467v1 5/14/2009
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TL:  Now, after you came to the United States, you held several different professional
positions or occupations. One was the manager of an oyster shell mill?

SS:  Right.

TL:  After leaving the oyster shell mill, did you join with a gas company?
SS: Yes.

TL:  And what was that gas company?

SS: Western Gas; located on Thompson Drive.

TL:  And that’s Thompson Drive in Bremerton, Washington?

SS:  Right.

TL:  And about what year was that?

SS: 1953.

TL:  And did that -- what was at that plant or that site?

SS: It was a manufacturing gas plant; manufacturing gas for public use.

TL:  And how long did you stay at that plant site? How long did you keep working at
that plant site?

SS:  You mean before we got the propane **air** in?

TL:  Atleast initially, yes.

SS:  Around roughly two years.

TL:  Okay; were you at the sight until it ultimately closed?

SS: Yes.

TL:  Did the site ever transfer from Western Gas to another gas company?
SS:  Yeah,; transferred to Cascade Natural Gas.

TL:  Did you continue to work with Cascade Natural Gas?

SS: Yes, Idid.

TL:  But not at that plant site.

SS: No.
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TL:  After it was converted to propane.
SS:  Yeah; then we worked out of the office -- downtown Bremerton.

TL:  Okay; we’ll talk about that plant site in some -- at some length in a moment or so.
What positions did you hold at the Bremerton manufactured gas plant site?

SS: At the time there was shut down?

TL:  What did you start as?

SS:  Istarted as a gas maker’s helper.

TL:  Um-hmm.

SS:  And ended up as a gas maker.

TL:  Okay; and what does a gas maker’s helper do?

SS:  You keep the place op -- clean, neat -- and you also haul in briquettes to be used
in the generator to generate the heat to what we call crack down the oil to make
gas out of the oil.

TL:  And what did the gas ma -- what did you do as the gas maker at that facility?
SS:  Then I was making the gas.

TL:  Okay; let’s talk a moment about how you manufacture gas. Many people these
days are accustomed to turning a switch.

SS: Um-hmm,
TL:  And the heater comes on and the gas comes through pipes.
SS: Um-hmm,

TL:  We’re talking now about something you were doing in the early 1950’s. How did
you make gas?

SS:  Well, first we had a generator that was heated up to -- I’'m not sure -- say 11 --
1200 degrees and then the oil come in -- into that hot wall and evaporated. Then
it went from there into a scrubber where the gas goes through a tank where you
have wooden slots and **water** so the gas is kind of washed out. Then it goes
from there and into holder and from the holder it goes into a purification and from
there it goes into the holder that supplies the gas for the city. Is that about --?

TL: That’s a good summary. In terms of the way you heated it, I believe you used the
word “briquettes”.
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SS: Yes.

TL:  Were they a fuel for a heater of some sort?

SS:  Right; they were used in the generator for heat.

TL:  And you said that oil would go in and be evaporated.
SS:  Right.

TL:  What type of oil was that?

SS:  Diesel ail.

TL:  And the diesel oil would then go through -- if I understood correctly -- you said
after it evaporated it would go through some sort of scrubber?

SS: Yes.
TL:  And can you tell me a little more about the scrubber?

SS:  The scrubber is a tank with wooden boards and water sprinkling over the wooden
slots and the gas goes through there and that’s what the scrubber did before it
went into the purification.

TL:  And what happened in the purification section?

SS:  Well, that takes all the impurities out of the gas and takes some of the odor out of
it and that’s about only thing it is.

TL:  And then the gas would go into storage tanks?
SS: Yes.

TL:  And from the storage tanks it’d be pumped to the people who were going to use
the gas.

SS:  Yeah, the -- we had the -- we had two compressors that was pumping into the
storage tanks and they were kept up to -- oh, I can’t remember for sure, but
around 80-85 pound of pressure on those storage tanks. So when we shut the
plant down in the evening, then the city had plenty of gas coming out of the
storage, so they were drawing out of the storage tanks at all times.

TL:  Soyou made gas only part of the day, but you’d store what you made and then
that stored portion would be used in the evenings?

SS:  Yes and through the day also.

Deposition Transcript - Svari Simonson page 4
ND: 16967.029 4824-8543-8467v1 5/14/2009

DNR-00052938



TL:  With -- you mentioned that at some point the plant was closed down as a
manufacturing plant; is that correct?

SS:  Yes, yes.
TL:  And that was approximately 1955 or ’56?
SS:  Yeah, around that time; yes.

TL:  Can you describe what happened when that plant was closed down as a
manufacturing plant?

SS: Well, everything -- the machines were shut down and the only thing we used as a
compressor, we had automatic -- installed automatic propane air plant and the
compressor then pumped the gas into the old storage tank that was previously
used for manufactured gas; so used the same tanks.

TL:  Soyou didn’t need the briquettes anymore.

SS: No.

TL:  And you didn’t need the diesel oil anymore.

SS:  Right.

TL:  Let’s talk about -- now we’ve talked about the gas and how it was made.
SS: Um-hmm.

TL:  And where it went, when you make gas and you evaporate oil you get some sort
of by-products don’t you? Or waste?

SS: Right; we had bug juice -- and there was very little of it and then we had creosote.
And the creosote was hauled out to -- on the barge from the dock we had. We
pumped the creosote down to the dock and they hauled it out of there on barges.

TL:  Now some people might call creosote a waste since it’s generated as a byproduct
of the process.

SS:  It’s a byproduct that’s a good selling product that people in **** bought it. They
use it to all kinds of things. They can even use it to paint with it so iron won’t
rust. What they did over in Seattle or wherever they got the big tanks. T don’t
know.

TL:  But it was a valuable byproduct that you were able to sell.
SS:  Oh, yes.

TL:  And you said you loaded it off the site by the -- to a barge?
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SS: Yes.

TL:  You also mentioned bug juice.

SS: Um-hmm.

TL:  Canyou tell us a little bit about that?

SS:  Well, there isn’t much I can tell you about that because we didn’t have much of it,
but we had used a sprinkling can and sprayed on the weeds and the blackberry --
those going along the fence next to the road out there on Thompson Drive. So we
kept that neat and clean looking.

TL: Did you spray the bug juice anywhere else?

SS: No.

TL:  Did you ever dump it anywhere or ever hear of it being dumped?

SS:  No; nuh-huh.

TL:  Did you or did any of your colleagues use the bug juice for anything?
SS:  Well, they told me they had even used it in their cars during the war.
TL:  To go with their gasoline?

SS:  Yeah; and they said -- one fellow was telling me that stuff is so hot even burned
the valves on his engine, so they could prove that it worked all right.

TL:  So this particular byproduct that you’re calling bug juice --

SS: Um-hmm,
TL:  -- was very flammable?
SS:  Yes, yes.

TL:  And did you ever use it in your car?
SS: No.

TL:  Okay; you’ve described the property in Bremerton and said it was near
Thompson. I'm going to pull up a map of the area and we’ll ask you to talk for
just a little bit about the map. This is an enlargement of the map that I just
showed from Mr. Sesko’s attorney’s letter, and it’s the same map; just a larger
size. Let’s see if I can fold it flat here and hold it out. And then I’m going to ask
you some things about the map.
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SS: Um-hmm.

TL:  Now, there’s a reference -- this is a 19 -- is designated as a 1928 map. You
indicated you started working there in the 1950’s.

SS: Um-hmm,

TL: 1950 --

SS:  Three.

TL:  --three; is this Western Gas Company site located where the Western Gas

Company site was that you worked at?
SS:  Right; correct.

TL:  That’s between roughly -- somewhere between Pennsylvania Avenue and
Thompson Avenue?

SS:  That’s correct.

TL:  And it shows the Port of Washington Narrows -- or Port Washington Narrows.
SS: Um-hmm,

TL: That’s a waterway adjacent to that; isn’t it?

SS: Yes.

TL:  Now, was the lan -- was the land itself hilly or generally flat or how was it in that
area?

SS: Where the plant was located it was pretty flat in there.
TL:  Okay.

SS:  Rightin --

TL:  And what was the bank going to the water like?

SS: Tt was very steep. Nobody could even walk down that.
TL:  Okay.

SS: It was really steep. They had some -- in fact, they had build steps to go down to
the dock **bay** because nobody could walk it.

TL:  And you’ve mentioned the dock; I'll ask you: did Western Gas or Cascade Gas
have a dock at this site?

Deposition Transcript - Svari Simonson page 7
ND: 16967.029 4824-8543-8467v1 5/14/2009

DNR-00052941



SS:  Yes, we had one down below here.

TL:  And that dock would be sort of off the area that on this map is labeled “winch”
and be about this part of the property?

SS:  Yes; it be close to that; yes.

TL:  We’ll have a larger version of this whole area in a moment, but what I’d like to do
is to talk about the rest of the area now with some of the neighbors on the map.

SS: Um-hmm.

TL:  This map shows a Richfield Oil Company to be -- north is at this side of the map.
Do you see that? Is this your recollection as well?

SS: North -- the be --

TL:  So that north --

SS:  North -- yeah; so the be west of Thompson Drive; right?
TL:  TI’ll have to -- I have to ask you that but --

SS: Yeah.

TL:  Did Thompson Drive run north/south?

SS: Yes.
TL:  Okay.
SS: So then this would be west and here was a hill from Thompson Drive and north

there was a hill going over there.
TL:  And Richfield Oil Company was up that hill?
SS:  Up on the hill; yes.
TL:  And it -- it was Richfield Oil then. Thompson Drive runs north/south.
SS: Um-hmm.,

TL:  Richfield Oil Company would be to the west and Richfield was up a slight or a
steep hill?

SS: Oh, a slight hill.

TL:  Slight hill.
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SS: Yeah.
TL:  Okay; and that was still operating when you were there in the 1950’s.
SS:  Right.

TL:  Okay. Now, just south of the Western Gas Company site is an area identified as
“lent’s” -- L-E-N-T’S.

SS: Yes.
TL: Do you remember the Lent’s was there when you were there in the 1950°s?
SS:  Yeah; they had that property at that time; yeah.

TL:  Now, immediately to the east of the Western Gas Company site is what appears to
be a drawing of a number of gasoline or diesel or fuel tanks of some sort. Do you
remember whether those tanks were there in the 1950’s?

SS:  Yes, they were there.
TL: Do you remember who owned them at that time?
SS: It was Lent’s because I see Lent’s had the big trucks out there.

TL:  Okay; and for -- just to make this -- this is north on this map; this is south on the
map. Thompson runs north to south and Lent’s would be then immediately south
of your plant site.

SS: Yes.
TL:  And these are the tanks that you were talking about?
SS:  That’s correct; yeah.

TL:  Now, the map has a big open area to the north of Richfield Oil. Do you
remember anything being located there?

SS:  Yeah, they have a yacht club down there. Let’s see; the yacht club will be right
down in this area.

TL:  Soit would be just immediately north of the Richfield Oil Company and
immediately west of Thompson Avenue?

SS:  Yeah, that’s correct.

TL:  Okay. Now, when you say a yacht club, is that a marina of some sort?
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SS:  Yeah, they had that marina there and they also -- I met some people lived on their
boat down there, so --

TL: When was that?
SS: Was in 19547

TL:  Okay; if I may, what I’d like to do now is turn to the blow up or the enlargement
of the Western Gas Company site portion of this map and to talk with you about
that portion of the site.

SS:  Okay.
TL: I’m gonna make one exception, my apologies.
SS:  Okay.

TL:  We’ve talked about there being -- let’s see if I can hold this up -- fuel tanks in this
area. Do you remember any fuel tanks over to the east of Pennsylvania Avenue?

SS:  Yes; **** had big tanks up there.

TL:  And you mentioned the dock --

SS: Um-hmm,
TL:  -- for Western Gas which was just off this area of Western Gas.
SS: Yes.

TL:  Was there another dock?

SS:  Yeah; Lent’s -- Lent’s had a dock further up this way.
TL:  And is that dock still there?

SS:  ThatI don’t know.

TL:  Okay.

SS:  Thaven’t been around that way **** couldn’t tell you.

TL:  Okay. Do you know whether any of the other companies in this area also used
that dock?

SS: No.

TL:  Okay; did Cascade or Western ever use this other dock?
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SS: No.
TL:  Did anyone other than Cascade or Western ever use the Cascade dock?
SS: No.

TL:  Okay. Now, I'm going to hold up and then I’ll put down so we can talk about it --

SS:  Okay.

TL:  --the enlargement of the portion of the map that was the Western Gas Company
site.

SS: Um-hmm,

TL:  And this is again from that 1928 map and this is simply labeled “Simonson Video
Exhibit No. 37, so it’s the same map we’ve been about. But do you recognize this
general area?

SS: Yes.

TL:  And is this the area we’ve been talking about?

SS: Yes.

TL:  Now, I'll -- the dock I believe you said would be just off of the Lent’s area?
SS:  That’s correct; yeah.

TL:  What was the dock used for again?

SS: We loaded creosote on barge down there. They -- I don’t know who bought the
creosote, but they come in with the barge with a big tank and we loaded the
creosote down there.

TL:  And did you bring things from the dock onto to the site?

SS:  Yeah; we also got propane delivered. They we pumped that up to a propane tank
over in here.

TL:  And where did your briquettes come from?

SS:  Idon’t know where they came from, but we got a couple of loads in on the barge
and later they was hauled in with trucks.

TL:  Where were the briquettes stored?

SS:  They were stored right in the area behind, well, they’ll be west of the building --
in the back of the building in there. That’s where they stored all the briquettes.
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TL:  And that on this map would then be the area immediately east of Thompson
Avenue?

SS: Yes.

TL:  So the briquettes then would be stored right in here?

SS:  Right.

TL:  Okay; and you said the creosote would be pumped from a tank up in here
somewhere.

SS: Um-hmm,

TL:  Down to the dock?

SS:  Right.

TL:  And propane was pumped up to a propane tank here.
SS:  Right.

TL:  Okay; now, just in terms of direction -- again this is an expansion of the earlier
maps, so north goes this way and that would mean that this is the same Richfield
Oil site.

SS: Yes.

TL:  Okay; and we talked about a fence.

SS: Um-hmm.

TL:  You mentioned the fence where some bug juice was sprayed.

SS: Yes.

TL:  Where was that fence on this map? Can you point it out?

SS:  The fence was going -- let’s see -- going from the gate and over here a little ways.
TL:  Okay; was there also a fence between yourself and Lent’s?

SS: Yes.

TL:  Okay; was there any other fence going back this way?

SS: No.
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TL:  Now, this again is designated a 1928 -- can you tell me what part of this was there
when you were there in the -- from 1953 to 19567

SS:  Well, this stuff in the storage tanks and everything was there. I don’t recall ever
seeing those tanks up there.

TL:  Sothese what are listed as oil and gasoline tanks were not there when you came in
the 1950°s?

SS:  No; I never seen them.

TL:  And these diesel tanks -- were they there or were they gone by then?
SS:  We had only one diesel tank and it was a square tank.

TL:  Okay; that was -- I believe you pointed here?

SS:  Right.

TL:  Okay; now, this shows the big circle that it calls a gas holder.

SS:  Right.

TL:  Can you describe what that was?

SS:  Well, when they made the gas they came out of the gas machines through the
scrubber and into this -- this tank. They was floating **** by water, so when the
gas got in there it just lifted this top of the tank up -- just floating in the water.

TL:  Sothat was where the gas went when it was first coming out of being
manufactured.

SS:  That’s right.

TL:  Where did the -- and then you mentioned the gas went to scrubbers.
SS: Yes.

TL Or to a scrubber; where was that scrubber?

SS: The scrubber’s located right next to that storage tank.

TL:  Soit’s this little circle right here?

SS: Yes.

TL:  Okay; now these are -- these three circles are called scrubbers here, but I believe
you’ve used another word to describe those?
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SS:  Yeah; they was the **putifiers** [purifiers?]. We took some of the odor out of
the gas and other impurities that was in the gas that was taken out by using this
wooden chips and some oxide of some -- some kind. I don’t know exactly what
that was.

TL:  So the gas would be purified in these purifiers and then would be pumped into the
storage tanks?

SS:  That -- yeah, that’s correct.

TL:  Now, that would mean that there was some sort of waste coming out of the
purifiers?

SS:  Yes; they was -- they were cleaned out every so often, but I never saw where the
waste went, but it could’ve been hauled out and I wasn’t at work that day or
whatever.

TL:  Sothe wood chips and so on that you’ve described were hauled -- they were not
stored on site?

SS:  No; they’re hauled out.

TL:  Okay; now, this 1928 drawing shows six roughly equal -- or equal tanks.
SS: Um-hmm.

TL:  When you were there in the 1950’s were all the tanks the same size?

SS:  No; the one on the very end over here was a little smaller than the others.
TL:  And what did it hold?

SS: It held creosote.

TL:  Now, this is designated BLR RM. Can you tell me what this was? What this part
of this building was?

SS:  That’s where the machines were. We had two machines, one in the north end and
one in the middle of the building where we made the gas. So we had two
machines and one was shut down, then we overhauled the other **** ready.

TL:  Did you ever use a boiler to heat those machines?

SS: It was a generator we called it; a generator. That’s where we used the briquettes
to keep the temperature up.

TL:  Okay.
SS: So--
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TL:  Now, was this -- were those machines on the ground or were they on concrete or
were they on -- how -- describe the building to me if you will.

SS: Well, there’s a big building and a concrete floor.

TL:  And there would be a pipeline that connected that building to the -- to the gas
holder?

SS:  Yeah; there had to be.
TL:  And what is this small building over here?

SS:  That -- that is the same. That’s no building there. The building goes straight over
and there’s no building there. What we had in there was a little shed with a
50-horse electric motor that was run the cable down to pick up the briquettes on
the -- run the bucket on the cables picking up the briquettes down in the bay.

TL:  There’s a dotted line sort of rectangle up here. Do you know, was there
something there when you came in the 1950°s?

SS: No, was nothing there.

TL:  Okay; now, you’'ve indicated that the briquettes were stored here.
SS: Yes.

TL:  There’s also some space up here. What was this used for?

SS:  Well, when I came they had the propane -- big propane truck delivered and they
sold propane around town, and that truck was parked in there. There was no
building there.

TL:  Did anyone ever park anything else in there?

SS:  Yeah, we had the fellow that bought the bus that went between Poulsbo and
Bremerton and he bought that bus and made it into motor home, and he had that
parked there.

TL:  Now, can you describe what this area was like? Was it --

SS:  Well, it was more like a gravel parking lot. That’s what I would call it; and then
in the back there’s a steep bank that goes down and had some -- I guess that
belonged to Lent’s -- and there were just tiny little trees growing in there and that
kind of stuff; bushes, whatever.

TL:  Now, when this facility -- when this plant was converted from a manufacturing
plant to a propane plant, how many tanks or what type of tanks were used to store
the propane?
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SS:  One tank.
TL:  And do you know what happened to the other tanks?

SS:  Well, excuse me, the other tanks were used for storing manufactured tanks --
manufactured gas and they were then used to store the propane air we had for the
city.

TL:  Now, with all the gas being manufactured on site or brought on side, presumably
you had some way to get it off site. You had a gas pipeline of some sort?

SS:  Well, we had the distribution system in Bremerton.

TL:  Can you point out where that gas line would’ve come out from this -- on this
drawing?

SS:  Yeabh, it came -- came out from here, going straight down and up to Thompson.
TL:  Soit would come in essence from east to west onto Thompson?

SS: Um-hmm.

TL:  And then it would go south on Thompson.

SS:  Right.

TL:  And do you know about how far down Thompson it went?

SS:  Well, it went to 15" Street and then went east on 15" Street and over on High
Street. It went -- it went down High Street to 13™ Street and that’s where you had
the regulator station. That’s -- for that line then went into the distribution system.

TL:  Who were the biggest customers at that time?
SS:  Navy Yard.

TL:  Did anyone other than the Navy Yard use Cascade or Washington -- or I’'m sorry
-- Western Gas?

SS:  Oh yes; we had quite a few. We had 500 customers -- 400 -- 500 customers.

TL:  Good; and can you name some of those other customers? For example, was the
city a customer?

SS: No; they’re mostly private homes. We had gas downtown but I -- I couldn’t -- 1
couldn’t name them; mostly private homes.

TL:  Okay.
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SS:  Inany place -- any street, so I couldn’t tell you.

TL:  Now, was this pipeline that went first over to Thompson then up Thompson and
underground or above ground pipe?

SS:  That was in the ground.

TL:  Within the ground?

SS:  Yeabh; in the ground.

TL:  Okay; you were at this site from 1953 until it closed?
SS: Yes.

TL:  And would you tell me -- can I offer you some water?
SS:  Thank you.

TL:  Canyou tell me how the site was maintained or kept up?

SS:  We always took real good care of it. In fact, we were so particular about this -- |
should have told you sooner. We had briquettes that broke and turn to powder
#x%%  We would clean that up and we had a little machine here. We used to take
the stuff it cleaned up and heat it with steam and make new briquettes out of it.
Everything was kept just -- just great.

TL:  Were the grounds kept the same way?
SS: Yes.

TL: At -- in some manufactured gas plant sites there’s talk of tar or tar pits or tar
wells. Did you have any tar wells or pits or piles on site?

SS:  No, we never had anything like that.

TL:  Did you ever have any big spills or releases that you were -- either while you were
there or that you heard of from before you were there?

SS:  No, we never did; nuh-huh.

TL:  Now, you mentioned changing the purifiers for example. Did you ever have any
problems when you were changing the purifiers?

SS:  No; I don’t see what kind of problem that could be.
TL  There wasn’t, for example, a big spill or a big pile of the purifier wood chips?

SS:  No, nuh-huh, no; that was taken care of.
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TL:  We talked about the site being closed. When you refer to the site being closed,
can you tell us again what you mean by that?

SS: Well, it -- I don’t quite understand what you mean “the site being closed”.
TL: It converted from a manufactured gas plant to a propane site.

SS: Yes.

TL:  Did you -- when you said you worked there ‘till it closed.

SS: Yeah.

TL:  Were you involved with the transition to propane?

SS:  Yes. We would use the same storage tanks and the same building when we made
the propane gas.

TL:  Did you continue to work at the site after it became a propane site?
SS: Yes.
TL:  How much longer?

SS: Until we got natural gas in town. I can’t remember what year that was. Couple of
years I believe.

TL:  And after you left this plant site, after you got natural gas in town, what happened
to this site?

SS:  TIreally don’t know because I got too busy working downtown, so I never even
went back up there to -- to look. Well, I went by up there but nothing was going
on at the time.

TL:  Soif I understand correctly, after natural gas was brought in to Bremerton, you
moved to the Cascade offices; is that correct?

SS:  That’s correct.

TL:  And what did you do for Cascade after you left this plant site?

SS: I'was a service mechanic.

TL:  And you didn’t have to go back to this plant site to service anything?
SS: Not after we got natural gas; no.

TL:  Okay.
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SS:  T'went by up there just when I happened to be in the neighborhood, but nothing
was going on, and then I just didn’t go back again before, well, everything was
torn down and gone next time I saw it.

TL:  Were you ever involved in any part of the sale of any part of this property or the
tearing down of any part of this property?

SS: No.

TL:  I’d like to talk with you about other people who worked at the site. Do you
remember, for example, who the supervisor at the site was?

SS:  Yeah; his name was Dick Rutz.

TL:  Canyou spell his last name?

SS: R-U-T-Z; and he had a son by the name of Pat and the last thing I heard about him
he was living in Gardiner up by --

TL:  Would Gardiner be near Sequim?

SS:  Yeah; near Sequim; yeah.

TL:  Now, you said “he”. Is this Pat or Dick?

SS: That’s Pat; that’s Dick’s son.

TL:  Is Dick still alive?

SS:  No; he’s gone.

TL: Do you know whether Pat is still alive?

SS: No, Idon’t.

TL:  ButPat -- did Pat also work at the site?

SS: Yes.

TL: Do you remember the names of any others who worked at the site that might still
be alive and able to tell us about it?

SS:  No, I really don’t. The only thing I can remember is a fellow by the name of Pete
and I heard that he at one time was working for Washington Natural Gas and I
believe he was in Oregon. So, I'm -- I'm -- that’s the only one I can think of
would be alive.

TL:  Okay.

Deposition Transcript - Svari Simonson page 19
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SS:

TL:

SS:

TL:

SS:

TL:

SS:

TL:

SS:

TL:

SS:

I know the name of the other people if you need them.
But are any of the -- are any of them alive ****?
Not that I know of; no.

Okay; if I may, I’'m going to take a deep breath and ask you to take one and I'm
going to check my notes and we’ll see if there’s anything else I need you to ask
you.

Okay.

Mr. Simonson, I’ll -- we’ve both talked and neither of us can remember anything
more to ask. Is that -- at least I can’t remember anything more to ask. Do you
have anything more you want to say about it?

No, I really don’t.
Okay.
I -- that’s all I can remember from the good old days.

The attorney for Mr. Sesko and Mr. Sesko have not appeared, so I believe we are
done. Thank you very much.

Okay; my pleasure.

Videographer: So go off the video record; the time is 1:37 p.m.

Deposition Transcript - Svari Simonson
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BREMERTON GAS WORKS SITE
HISTORICAL INFORMATION

John West Notes Regarding Conversation With Melvin €. Clapp

e John West is a former attorney for Cascade Natural Gas Corporation. Mr. West discussed the
former manufactured gas plant (MGP) with Mr. Clapp and prepared notes summarizing the
discussion on April 21, 1997.

e At the time of the discussion, Mr. Clapp was a retired chairman of Cascade. Mr. Clapp was the
District Manager of Cascade’s Bremerton district between 1968 and 1969.

e  Mr. Clapp said that between 1968 and 1969, “[the] main gas holders . . . were not there, but that
the main building and some of the smaller tanks on the water side of the property were still in
place.”

e Mr. Clapp also said that the neighbor to the south of the MGP, “Lentz, Inc.” [sic], was in operation
between 1968 and 1969, and the “Lentz operation next door may have included wood treatment
as well as pipe storage.”

Linda Baker Notes from Meeting at Site

e Linda Baker is a former consultant for Cascade. Ms. Baker was present at two meetings at the
MGP site in late 1997 together with representatives of Cascade (including one of its former
attorneys, Tom Lindley), the then current owners of the former MGP property, and a former
worker at the MGP, Sverre Simonsen (who attended one of the meetings). At the direction of
Mr. Lindley, Ms. Baker prepared a summary of the meetings on October 7, 1997.

e Mr. Simonsen, in response to a 1944 Polk Directory map showing the MGP, said: “[t]he eight tanks
oriented east/west across the southern portion of the site held several products. The five
northern tanks held finished gas. The three tanks to the south held ‘creosote’, ‘bug juice’ and
propane. The creosote (assumed to be tarry MGP residuals) was of very high quality (4 percent
water).”

e Mr. Simonsen also said, “[t]he gas holder . . . held creosote and water by-products and was maybe
15 feet deep.”

e Mr. Simonsen also said, “[the] small scrubber tank was located on the north side of the gas holder
(where a rectangular depression with four sections exists on the pavement).”

John West Notes Regarding Conversation With Ed White

e Ed White was a Cascade employee stationed in the Bremerton office between 1964 and 1965.
Mr. West discussed the former MGP with Mr. White and prepared notes summarizing the
discussion on lanuary 26, 1998.

e Mr. White said when he worked at the Bremerton office, the structures still in place at the MGP
consisted of, “an old brick building, some large tanks, and some concrete piers which supported
the tanks {cradles).”

e Mr. White also said that between 1964 and 1965, “most or all the tanks were removed and the
concrete piers were jackhammered and the rubble hauled away.”

e Mr. White also said that between 1964 and 1965, Cascade used the MGP property to store
materials such as pipe and fittings.

4827-1188-7639,v. 2
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SUMMARY OF INTERVIEWS WITH MR. RALPH JUDD

BREMERTON GAS WORKS SITE

Interviewee Mr. Ralph Judd Interviewed  Mark Larsen and Nathan Soccorsy,
Name: by: Anchor QFA, LLC

Date of December 20, 2013 and Memorandum

Interviews: January 17,2014 Date: March 2014

Introduction

Mr. Ralph Judd is a life-long resident of Bremerton, Washington. Nathan Soccorsy of
Anchor QEA, LLC (Anchor QEA) met Mr. Judd during performance of sampling activities at
the former Bremerton Gas Works Site (Site) in late 2013. Mr. Judd introduced himself as

. someone who had grown up in the neighborhood between the 1930s and 1950s and recalled
conditions in the area and at the former gas works during that time. He offered to speak

with EPA, Cascade Natural Gas Corporation and/or Anchor QEA about his recollections.

This memorandum summarizes Mr. Judd’s recollections as described in two interviews with
Mark Larsen (also of Anchor QEA) and Mr. Soccorsy. The interviews were conducted at

Mr. Judd’s home on December 20, 2013, and January 17, 2014. This interview summary is
based on notes transcribed by Anchor QEA, which were reviewed and corrected by Mr. judd
on March 6, 2014.

Mr. Judd never worked at the former gas works, and has no involvement in ongoing
activities at the Site. However, Mr. Judd lived and worked in the vicinity of the former gas
works and described the locations and features that are depicted on Figure 1. Figure 2isa
sketch drawn by Mr. Judd in advance of the interviews and provided to Anchor QEA on
December 20, 2013.

Summary

Mr. Judd lived in the vicinity of the former gas works during his youth. He was born in
1927. At that time his family lived at 812 Park Avenue. His family subsequently moved to a
house located at 1310 Victoria Avenue (see Figure 1), several blocks south (approximately
1,800 feet) of the former gas works, where they lived from 1928 to 1936. Mr. Judd recalls

R
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Summary of Interviews with Mr. Ralph Judd
March 2014
Page 2

walking up Thompson Avenue with his sisters to access a sandy beach in the area of the

current Port Washington Marina, immediately west of the former gas works dock.

In 1936 his family moved to a house located at 1604 Naval Avenue (Figure 1), several blocks
to the west of the former gas works. He and several of his childhood friends would play in
the vicinity of the former gas works up until the time he entered high school in January
1942. As described below, the former gas works was not fenced at that time and, on
occasion, he and his friends played on the former gas works property. After entering high
school in 1942, Mr. Judd began working for the City of Bremerton. He was later employed
(between August 1942 and March 1945) by the Lent and Blomberg families and/or Lents, Inc.

(collectively, Lents) to work on the property located at 1723 Pennsylvania Avenue.

In April 1945 Mr. Judd joined the U.S. Merchant Marine (Merchant Marine). Between 1946
and 1949 he returned intermittently to the neighborhood. He left the Merchant Marine in
September 1949 and spent most of the next year living with his family on Naval Avenue and
working several summer months at the Navy ammo depot at Bangor. During that year he
spent some time fishing in Port Washington Narrows in the vicinity of the former gas works,
and specifically off of the former Lents dock located immediately to the east of the former

gas works (Figure 1).

In September of 1950, during the Korean War, Mr. Judd was drafted into the U.S. Army. He
traveled to various locations with the Army for training and assignments, returning to the
neighborhood briefly during the winter of 1951. After the war (October 1952), he returned
to Bremerton and was employed as a helper in the naval shipyard. He later became an

apprentice and his shipyard career evolved from there.

Mr. Judd was married in August 1957 and moved out of his family’s house on Naval Avenue.
While he remained a life-long Bremerton resident and was employed at the shipyard until
1985, he did not recall spending any significant time in the vicinity of the former gas works
after 1957. '

.
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Summary of Interviews with Mr. Ralph Judd
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Page 3

Based on the foregoing history, Mr. Judd has personal recollections of conditions at the Site
between approximately 1933 and 1942 (between the ages of 6 and 15 years old), and between
late summer 1949 and September 1950 (age 22 to 23) when he was drafted into the Army.
His recollections are less detailed between 1942 and 1949 and between 1950 and 1957. He
does not have personal knowledge of conditions in the area of the Site after 1957, except

what he read about in newspapers about the Site.

1. Early Recollections (1933-1936)
During this period, Mr. Judd lived at 1310 Victoria Avenue, and he and his sisters
occasionally played on the beach at the current location of the Port Washington Marina,
just west of the former gas works. At that time, the area included a shallow sandy beach

that could be accessed from Thompson Drive.

Mr. Judd and his sisters would walk through the neighborhood from their family home
down Thompson Avenue to access the sandy beach. He recalls doing this from about age

6 until about age 9.

Mr. Judd recalled that the former gas works operations were located to the east of
Thompson Drive. He does not recall any gas works operations being located to the west

of Thompson Drive. He recalled that area being vacant at that time.

2. Later Recollections (1936-1942)
After 1936, Mr. Judd’s family lived to the west of the former gas works at their house at
1604 Naval Avenue (Figure 1). He had several friends in the neighborhood, including the
Heathman children, and recalls playing at the former gas works property and in the
vicinity. Recollections regarding specific events and areas are summarized below as

communicated during the interviews.
¢ Former Gas Works Property:

- The former gas works property was not fenced during this period. Mr. Judd
and his friends could walk onto the property. The sketch in Figure 2

(attached) includes his recollections of the layout of the former gas works at

RIS
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that time. The sketch also includes observations from later time periods for
the surrounding properties.

~  Mr. Judd’s recollection was that the operational areas of the former gas works
were well kept and orderly.

- In approximately 1939 or 1940, Mr. Judd recalled playing at the former gas
works with a friend of his named Tommy Heathman. At that time an earthen
pit containing black tar was located in the southwest corner of the former gas
works property, just east of Thompson Drive. The pit had sloping earthen
sides and was approximately 15 feet wide and 20 to 25 feet long in the north-
south direction. His friend Tommy fell into the pit and went home covered in
tar. Mr. Judd remembers that Tommy got into trouble with his mother
because he ruined his clothes. Mr. Judd did not know how the pit was used or
what happened to the tar in the pit.

— During this period, Mr. Judd recalled walking around the former gas work
property and looking into the gas machine building. He could see the gas
machines through the doorway. The men who operated the gas works would
periodically come out of the building with wheelbarrows full of ash and
cinders. Mr. Judd recalled seeing the men dump the wheelbarrows along the
ravine to the east and northeast of the former gas works and along the bluff to
the north of the former gas works. There was little or no vegetation along the

bluff at that time.
e Former Gas Works Dock:

~  Mr. Judd recalled the former gas works dock located to the north of the facility
and how it was used to moor and offload barges of coal. The dock was a high
catwalk structure without a hand railing. He recalled seeing the barges moor
along the inshore side of the dock, which presumably were positioned during
high tide conditions (see Figures 1 and 2). A 3- to 4-foot-wide bucket was
winched down along a cable to unload the coal. The bucket alignment could
be adjusted from east to west using a hand-cranked block and tackle system on
the dock. In this way, the bucket could be used to unload the entire barge

without having to relocate the barge.

P
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Mr. Judd recalled seeing the material unloaded, and that it was angular like
fractured coal. He also recalled that when coal spilled on the beach, local
residents would pick it up for their own use. Mr. Judd was aware that
briquettes were used at the former gas works, but did not specifically recall
unloading of briquettes at the facility.

Mr: Judd did not recall seeing loading or unloading of liquid products at the
dock, and did not recall seeing piping. on the dock. He also never accessed the
dock structure, as he had a fear of heights and was hot comfortable walking
out on the dock, which had no railing.

Mr. Judd recalled that some boys from the neighborhood would go down to
the former gas works dock, climb onto the pilings, and dive off into the water.
Mr. Judd recalled picking mussels and pile worms off the dock pilings for use
as bait when fishing. At high tide he would fish for perch from a small boat
near the dock and pilings. Mr. Judd did not recall seeing any spillage of tar or
oil near the dock, but did recall that the pilings were made of creosote-treated

timbers.

Intermittent Creek, Concrete Plant, and Ravine:

Mr. Judd recalled that there was an intermittent creek that collected surface
drainage during the wet months just to the east of Thompson Drive. The
creek was small, only 1 to 2 feet across. The creek cut to the northeast across
the property located at 1723 Pennsylvania Avenue, which is currently owned
by Penn Plaza Storage LLC. In that area, the creek was still small and ranin a
small ravine or ditch that was approximately 4 to 5 feet below the grade of the
surrounding properties. '

Mr. Judd recalled that people would bring trash and fill and place it in this
low-lying area. He did not recall seeing any gas works operations or fill
materials being placed there. This area was filled in before he began working
for the Lents in August 1942.

The creek dropped into a deeper ravine to the east of the former gas works.
There, the creek and ravine dropped toward the beach down below. He knew

that this area was filled, but did not have any specific knowledge about how it

/A
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was filled or who did the filling. Mr. Judd did not recall seeing gas works
wastes or tar in this area (other than the wheelbarrow dumping of ash and
cinders farther north along the bluff as described above).

~ Mr. Judd recalled that the concrete plant located along Thompson Drive was
built around 1937 to 1939 or thereabouts.

» Moorage and Marina:

~  Mr. Judd recalled that boats were moored along floats where the Port
Washington Marina is currently located through the 1940s. He remembers
live-aboards being located there during World War IL

3. Teenage Years (1942-1945)
In 1942, Mr. Judd began working and entered high school. As he was busy with work,
high school, and other interests, he spent less time playing in the neighborhood than

when he was younger.

e Bulk Petroleum Terminals: Mr. Judd recalled that between about 1940 and 1945,
the naval shipyard expanded its western boundary and the railroad was extended
from Shelton to Bremerton. Prior to that time, several petroleum facilities were
located on the waterfront of Sinclair Inlet west of Bremerton. When the railroad
was constructed, these facilities were required to relocate, with some operations

moving near the former gas works.

- He recollected that the former Lents dock, east of the former gas works dock,
was well built and had a wooden railing. He fished off the dock at various
times during the 1940s.

- He recalled the former Richfield dock located where the Port Washington
Marina is currently located. The dock was connected to an upland tank farm
by above-ground pipelines that ran along the wooded area at the west side of
the property located at 1701 Thompson Drive, which was formerly owned by
Richfield Oil Corporation and operated as a petroleum storage and distribution
facility. Mr. Judd recalled that Gene Lobe owned the Richfield franchise in

Kitsap County, and he remains a resident in the area.

ay
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- Mr. Judd remembers seeing oil barges unloaded at the former Lents and
Richfield docks, and that it was common to see episodic oil sheening on the
water along the beach when the barges were at the docks.

- Mr. Judd recalls another oil terminal that was formerly located farther west of

the Port Washington Marina at Anderson Cove.

Sailor Jack: Mr. Judd recalled that a man known as “Sailor Jack” had a small
floating boat house located northeast of the end of Pennsylvania Avenue, just
north of the property located at 1702 Pennsylvania Avenue, which is currently
operated by SC Fuels as a petroleum storage and distribution facility. He recalls
that the boat house had a roof, and there was a stairway down to the beach.
Working at Lents (1942-1945): Mr. Judd worked for the Lents between August
1942 and March 1945. He worked in several different positioné, as described

below:

- In the sheet metal shop (located along Pennsylvania Avenue), Mr. Judd
conducted assembly of metal products. The sheet metal shop was a two-story
building, including both the machine shop and warehouse. Mr. Judd recalled
that there was a small plating operation located along the western side of the
metal shop. Metal products were cleaned in a tank containing lye.

- He recalled Fred Gessup, who managed the oil deliveries for the Lents.

Mr. Judd’s cousin worked with Mr. Gessup as an office assistant. The oil
delivery trucks were parked and cleaned outside of the main building. The
trucks would be loaded with fuel at the tank farms north of the main building.

- Barney Lee lived in the house located just northeast of the tank farms around
this time. The “house” shown on Figure 2 is the approximate location of
Mr. Lee’s residence.

- One summer Mr. Judd worked in the warehouse and yard as a swamper
(laborer). His job included assisting with deliveries and picking up appliances
for repair at the Lents facility.

- Mr. Judd also worked a few months in the winter of 1942 to 1943 in the paint

* shop located along Thompson Avenue. He remembers making first-aid boxes

RN
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for the military and wearing respirators. His job was to fill and repair dings

and other defects.

4. Early 20s (1949-1950)
Between late summer 1949 and September 1950 when he was drafted, Mr. Judd lived
with his parents at their house on Naval Avenue. He recalls fishing off the former Lents
dock during this period. It was used for oil unloading at that time. He did not recall fill
activity in the area at that time, and noted that there was not much room for filling with
the tank farm and Mr. Lee’s house on one side, and the former gas works on the other.
He did not recall seeing spills of oil, tar, or other materials in the area, though he was
mostly interested in the dock for fishing. He recalls that the dock was wooden and had a
railing. He did not recall what the piping looked like on the dock, though he

remembered seeing oil barges unloading at the dock.

5. Other Regional Recollections

e Mr. Judd did not recall any organized landfilling activity at the ravine east of the
former gas works or along the intermittent creek east of Thompson Drive. He did, as
noted above, recall seeing miscellaneous garbage and fill dumped along the creek
prior to 1942 when he began working for the Lents. By then, the creek in this area
had been filled.

e Mr. Judd recalled that during the 1930s there was a landfill located farther east,
where Roosevelt Field is now. It was in a low spot and the garbage would
occasionally catch fire. He recalled that people would salvage food and jars from the
dump during the depression. Later, bachelor housing and a community center were

built over the dump. One of the buildings settled and had to be torn down.
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This interview summary and the attached Figure 1 are consistent with my recollections as

communicated during my interviews with Anchor QEA:

M////

Mr. Ralph Iudd

4 J1 [Rery

Date

/4
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September 15, 2014

To: Bill Ryan, EPA
From: Rolin Christopherson, Washington State Department of Natural Resources

Draft Summary:

Lease History in Vicinity of Old Bremerton Gas Works

Area of Industrial Land Use outside of the Parcels of Interest

The Bridgeview Marina Inc. Harbor Area: The Bridgeview Marina (formerly known as the Seven J’s
or Port Washington Marina) is located 3.487 acres of harbor area fronting Government Lots 6 and 7,
Section 11, Township 24 North, Range 1 East, W .M., between Waterway No. 4 on the west and Renn
Stroll on the east.

Harbor area lease 1044 was issued to C.G. Hansen. The leased area (approximately 3.3 acres) fronted
parts of Lots 6 and 7, Township 24 North, Range 1 East. The proposed improvements were: “a dragway
or grid for hauling small boats out of the water.” Harbor area lease 1044 had a term of 10 years
commencing on November 1, 1934, Harbor area lease 1312 was issued to C.G. Hansen for a term of 10
years commencing on November 1, 1944, The lease arca included the 450 feet of the eastern portion of
the previous lease 1044.

The harbor arca on the eastern portion of the Hansen lease area eventually became occupied by the
Tidewater Oil Company and William M. Slonecker. This portion of the harbor area was once home to
petroleum terminals that serviced upland tank farms for the Tidewater/Phillips Oil Companies adjacent to
the waterway, and the Richfield Oil Company located east of Renn Stroll.

Tideland Oil: Oil companies have leased 0.45 acres of harbor area fronting lot 6, section 11, township
24 north, range 1 east and Waterway No. 4 from the date of assignment from Emma Annie Akers to the
Petroleum Navigation Company on May 7, 1946 to May 6, 1976. The Tidewater Oil Company built a
100 feet long by 10 feet wide dock with two dolphins at the end of the dock, which carried petroleum
pipelines to the bulk plant on the adjacent uplands.

On May 7, 1946, harbor area lease 1348 was issued to Emma Annie Akers for a 10 year term. On
September 4, 1946 lease 1348 was assigned to Petroleum Navigation Co. On March 8, 1948 lease 1348
was assigned to the Tide Water Associated Oil Company. On May 7, 1956 harbor area lease 1615 was
issued to Tide Water Associated Oil Company for a ten year term. On August 31, 1956, Tide Water
Associated Oil Company sent notification that their corporate name has been changed to Tidewater Oil
Company.

Philips Petroleum Company had purchased portions of the Tidewater Oil Company on July 15, 1966. On
September 16, 1966 lease 1615 was assigned to Philips Petroleum Company. Harbor area lease 2027 was
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issued to Philips Petroleum Company on May 7, 1966 for a ten year term. Lease 22-002399 was issued to
William R. Dane for a ten year term commencing on May 7, 1976. On May 23, 1983, lease 2399 was
amended to amend its expiration date to November 1, 2004. On May 26, 1983, lease 2399 was assigned
to Port Washington Properties. On December 14, 1983, lease 2399 was assigned to Port Washington
Marina Condominium Owners Association. The leasing chronology for this site:

e Harbor arca lease 1348 Emma Annie Akers May 7, 1946-1956

e Assignment to Petroleum Navigation Company September 4, 1946

e Assignment to Tide Water Associated Oil Company ~ March §, 1948

e Harbor area lease 1615 Tide Water Associated Oil Company ~ May 7, 1956-1966

e Name change to Tidewater Oil Company August 31, 1956

e Assignment to Philips Petroleum Co. September 16, 1966

e 22-002027 Philips Petroleum Co. May 7, 1966-1976

o 22-002399 William Dane 1976-2004

e Assignment to Port Washington Properties May 26, 1983

e Assignment to Port Washington Marina Condominium Owners Association December 14, 1983
e 22-002332 Port Washington Marina Owners August 1, 1993-2023

e Assignment to Seven J’s Investments December 11, 2003

o 22-A02332 Seven J’s Investments December 1, 2004-2034
e Assignment to Bridgeview Marina Inc. May 28, 2014

Slonecker Lease Area: C.G. Hansen reduced his lease area (lease 1044), and William Slonecker applied
to lease 0.79 acres of harbor arca for a “boat house and marine ways™ on December 15, 1944, W M.
Slonecker and Helen S. Slonecker sublet the harbor area to Carl G. Lundgren and Frank J. Taylor, doing
business as Peninsula Boat Works, on June 19, 1946 for the purpose of “operating and maintaining a boat
works.”

Harbor area lease 1342 was issued to W.M. Slonecker for a 10 year term commencing on March 26,
1946. Harbor arca lease 1625 was issued to W.M. Slonecker for a 10 year term commencing on March
26, 1956. Lease 22-002018 was issued to Helen S. Slonecker for a 10 year term commencing on March
26, 1966, (Iease was cancelled on March 23, 1972). Lease 22-002396 was issued to Sea Gate, Inc. fora
28 year term commencing on November 1, 1976.

By 1988, the Port Washington Marina Owners Association requested the consolidation of leases 2332,
2396 and 2399. Lease 2396 was terminated on July 31, 1993 as part of a lease consolidation, and the
harbor area was included in the lease area of 22-02332 which is currently under lease to Bridgeview
Marina Inc.

In vicinity of former ARCO dock
The Cary and Richfield Oil Leases: Richfield Oil sublet 0.75 acres harbor area fronting lot 7, section

11, township 24 north, range 1 east from C.G. Hansen and Vern Cary with H.G.R. Conners and Willa
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Carey from 1942 to 1954. Between 1954 and 1974, Richfield Oil leased that harbor area directly from the
State.

The former Richfield Tank Farm, was located on parcel 009-00 and was connected to the Harbor Area by
a pipeline located over the western portion of parcel 010-00 (a portion of the pipeline may have been
located on parcel 3-098). The Harbor Area leased by Richfield is now a portion of the Bridge View
Marina (former Port Washington Marina).

The Cary and Richfield harbor area was originally part of the Hansen harbor area lease 1312. Lease 1312
was assigned to Vern Carey and H.G.R. Conners on November 19, 1950. The improvements in the leased
arca are described as a “small boat moorage operated by Bremerton Marine Service also 2-bedroom house
used as office and living quarters, 1-work shop...” and an oil dock claimed by the Richfield Oil Co.

On October 30, 1954, the Vern and Willa Carey assigned all their right, title and interest in the casterly
150 feet, or 0.75 acres of leased harbor arca as measured on the inner harbor line from the west line of Lot
11, Supplemental Plat of Bay View Garden Tracts to the Richfield Oil Corporation. This assignment was
made subject to an agreement and sublease between the Richfield Oil Corporation and the Careys that
granted the Careys the right to use the premises “to keep and maintain their work shop, storage shed,
office and living quarters, cat walks and floats on said property during the term of this sublease and any
extensions hereof.” This agreement allowed joint occupation of the harbor area by Richfield Oil and the
Careys over which the Richfield Oil pipeline crossed.

Harbor area lease 22-001971 was issued to the Richfield Oil Corporation commencing November 1, 1964
for aten vear term. In 1974, The Atlantic Richfield Corporation successor by merger to Richfield Oil
Corporation, cancelled lease 22-001971. Harbor Area Leasing Chronology:

o Harbor area lease 1044 C.G. Hansen November 1, 1934-1944
e Harbor area lease 1312 C.G. Hansen November 1, 1944-1954
e Assignment to Verm Carey & H.G. R. Conners November 18, 1950

e Assignment to Willa Carey October 10, 1952

e Harbor arca lease 1548 Vern and Willa Carey November 1, 1954-1964
e Harbor area lease 1553 Richfield Oil Co. November 1, 1954-1964
o 22-001971 Richfield Oil Co. November 1, 1964-1974
e 22-001974 Vern and Willa Carey November 1, 1964-1974
e 22-002332 Port Washington Marina November 1, 1974-2023
e Assignment Seven J’s Investments December 11, 2003

o 22-A02332 Seven J’s Investments December 1, 2004-2034
e Assignment to Bridgeview Marina Inc. May 28, 2014

The Snow Lease (22-002332): The former Vern and Willa Carey lease area (22-001974) with the former
Richfield Oil lease area (22-001971) was combined into lease 22-002332 for the use of approximately 2.0
acres of harbor area. Lease 22-002332 was issued to Darwin L. Snow and Susan J. Snow commencing on
November 1, 1974 for a 30 year term.
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e 22-002332
e Assignment to

November 1, 1974 — 2004
January 28, 1976

August 4, 1976

Sea Brim Inc. September 14, 1981

Port Washington Properties May 31, 1983

Port Washington Marina Condominium Owners Association December 14, 1983

Darwin L. Snow and Susan J. Snow
Sharon E. Snow

e Assignmentto Sea Gate, Inc.
e Assignment to
e Assignment to

e Assignment to

In vicinity of former Gas Works dock

Western Gas Company leases (Harbor area leases 935 and 1352): has leased 1.85 acres of harbor arca
fronting the Bay View Garden Tracts from 1930 to 1959. After 1959, this harbor area was leased by John
B. Verhelst until December 11, 1975 and then by John C. Verhelst and Franklin Cooper until May 31,
1983. In May 1983, the Port Washington Properties assumed the lease for this harbor area and developed
a marina over the western portion of this lease area. In 1993, this portion of the harbor area located west
of Renn Stroll was merged with other harbor area located to its west and leased to the Port Washington
Marina Condominium Owners Association.

Verhelst leases (22-001783, 22-002141, and 22-002523): John B. Verhelst leased 1.88 acres of harbor
area fronting tracts 1 and 11 and intervening Renn Stroll, Supplemental Plat of Bayview Garden Tracts
for a 10 year term commencing December 8, 1959, for the purpose of a “Bulk Plant Site.”(22-001783).

Western Gas Company harbor area leases chronology:

1930-1945

1945-1960

February 10, 1959

John B. Verhelst December 8, 1959-1969
John B. Verhelst October 17, 1969-1979

e Harbor area lecase 935 Western Gas and Utilities Corp.

e Harbor area lease 1352 Western Gas Co. of Washington
e Lease Cancelled
e 22-001783

e 22-002141

e Assignment to

Franklin R. Cooper & John C. Verhelst January 9, 1976

22-002523 Franklin R. Cooper & John C. Verhelst December 8, 1979-1989
Assignment to Port Washington Properties June 13, 1983-1993
Assignment to Jack T. Champion July 15, 1987, expired on December 8, 1989
22-002332 Port Washington Marina Condo Owners 1993
Assignment to Seven J’s Investments December 11, 2003
22-A02332 Seven J’s Investments December 1, 2004-2034

e Assignment to Bridgeview Marina Inc. May 28, 2014

Port Washington Marina Lease (22-002332): The Port Washington Marina lease area is comprised of
four former lease arecas: lease 2332; lease 2339; lease 2396; and the western portion of lease 2523
consolidated between 1982 and 1993 into a new harbor area lease 22-002332 containing 3.487 acres. This
harbor area was historically used in conjunction with the former Tideland Oil and Richfield Oil tank

farms as well as the western portion of the former Washington Gas Co. facility.

Page 4 of 7

DNR-00052985



Port Washington Marina Condominium Owners Association Marina: In 1983, the Marina was
constructed over the three adjacent lease areas 2332, 2396 and 2399. All of these leases were assigned to
Port Washington Properties in May 1983. Lease 22-002332 was assigned to Port Washington Marina
Condominium Owners Association on December 14, 1983. Harbor area lease 2332 with Port Washington
Marina Condominium Owner’s Association which combined leases 2332, 2396, and 2399 into one lease
was executed on August 1, 1993 for a term of 30 years, for “maintaining finger floats, docks, and fixed
piles to provide vessel moorage for a privately-owned and operated marina...” The new lease would
extend from Waterway No. 4 to Renn Stroll, Supplemental Plat of Bay View Garden Tracts, in harbor
area previously leased by the Western Gas Co.

On November 14, 1995, lease 22-002332 was assigned to Douglas Faulds and Donna Ernst. On
December 18, 2003, harbor arca lease 2332 was assigned to Seven J's investments. A new harbor arca
lease 22-A02332 was executed with Seven J’s Investment for a thirty year term commencing December 1,
2004 for the use of “recreational and commercial vessel moorage and a marine pump out facility...”

Bridge View Marina (22-A02332): The Port Washington Marina lease, 22-A02332, held by Seven I’s
Investments was assigned to Bridgeview Marina Inc. a Washington corporation effective May 28, 2014.

Port Washington Marina Harbor Area Lease Chronology:

o 22-002332 Darwin L. and Susan J. Snow November 1, 1974-2023
e Assignment to Port Washington Properties May 31, 1983

e Assignment to Port Washington Marina Condo Owners December 14, 1983

e Termination of Harbor Area Leases 2332, 2996. 2999 August 1, 1993

e 22-002332 Port Washington Marina Condo Owners August 1, 1993-2023

e Assignment to Douglas Faulds & Donna Emst November 14, 1995

e Assignment to Seven I’s Investments December 18, 2003

o 22-A02332 Seven J’s Investments December 1, 2004-2034
e Assignment to Bridgeview Marina Inc. May 28, 2014

Harbor area and beds of navigable water directly north of Thompson Drive
Cascade Natural Gas Corporation easement (51-037928): June 24, 1975, a perpetual easement was
issued to Cascade Natural Gas Corporation for harbor area and beds of navigable water extending directly

north of Thompson Drive and Renn Stroll in order to construct a salt water cathodic protection groundbed
for protection of a portion of its distribution system in Bremerton.

In vicinity of former Sesko dock

Lent’s (harbor arca lease 2716) has leased 0.3 acres of Harbor Area fronting Tract 23 and Pennsylvania
Avenue of John Daly’s Garden Tracts and located in Lot 1, Section 14, T24 NR 1 E, WM, and W % of
Pennsylvania Avenue from 1938-1998.
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Harbor area lease 1123 was issued to Duncan Clark on January 25, 1938 for harbor area fronting a portion
of lot 1, section 14, township 24 north range 1 east between the west line of Tract 23 and the center line of
Pennsylvania Avenue of John Daly’s Garden Tracts for a ten year term. Harbor area lease 1123 was
assigned to Emest R. Lent, Theodore Blomberg and Harold D. Lent on January 12, 1942, Lease 1393 was
issued to Lent’s Partnership (Emest R. Lent, Theodore Blomberg and Harold D. Lent) for a ten year term
commencing January 25, 1948. On December 21, 1953, lease 1393 was assigned to Lent’s Inc.

Harbor area lease 1675 was issued to Lent’s Inc., for a ten year term commencing on January 25, 1958.
The lease was for the purpose of “oil barge facilities—dock and pipeline leading to our storage tanks™.
Lent’s Inc. released under lease 2071 for a ten year term commencing on January 25, 1968. Lent’s Inc.
released under lease 2542 for a ten year term commencing on January 25, 1978.

On December 11, 1979, Theodore and Marian J. Blomberg sold the uplands (a portion of Lot 1,
Supplemental Plat of Bayview Garden tracts, and Tract 23 of John Daley’s Garden Tracts) to F. Paul and
Margaret M. McConkey. The conveyance did not include the first class tidelands (harbor area) in front of
the property. It should be noted that the real estate contract was subject to the following easements:

e Easement for sewer pipes Auditor’s file Nos. 301882 and 305863
e Easement for sewer Auditor’s file Nos. 308382 and 353788
e Easement for sewer Auditor’s file No. 585812

e Easement for sewer pipe Superior Court Cause No. 26012

o Auditor’s file no. 588972
e Deed and perpetual easement  Auditor’s file No. 336749

On November 1, 1980, Lent’s Inc., by Theodore C. and Marian J. Blomberg as owners of “casements for
access, operation, maintenance, installation, removal, repair and servicing of a certain oil dock, and
underground oil and gasoline supply lines”, transferred those easements to Service Fuel Co., Inc. in
conjunction with the transfer of the assets of Lent’s Inc. oil department. On March 10, 1981, lease 2452
was assigned to the Service Fuel Co., Inc., owned by James Bennett. On July 6, 1988, James and
Dorothea Bennett, as a result of bankruptcy proceedings, quit claimed all interest in the property to the
Wilkins Distributing Co., Inc. On January 25, 1988, Wilkins Distributing Company was issued lease 22-
002716 for a ten year term for the “purpose of off-loading fuel barges™. On November 18, 1996, Wilkins
Distributing Company requested that Lease 2716 be terminated.

Harbor Area Lease Chronology:

e Harbor area lease 1123 Duncan J. Clark January 235, 1938-1948
e Assignment to E. Lent, H. Lent & T. Blomberg January 12, 1942

e Harbor area lease 1393 E. Lent, H. Lent & T. Blomberg January 235, 1948-1958
e Assignment to Lent’s Inc. December 21, 1953

e Harbor area lease 1675 Lent’s Inc. January 235, 1958-1968
e 22-002071 Lent’s Inc. January 25, 1968-1978
e 22-002452 Lent’s Inc. January 25, 1978-1988
e 22-002716 Wilkins Distributing Co. January 25, 1988-1998
o Cancelled November 18, 1996

Former SC Fuels Dock
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General Petroleum and its successors leased 0.69 acres of Harbor Area fronting Tract 1 and E %2 of
Pennsylvania Avenue, Joseph Daly’s Garden Tracts in Lot 1, Section 14, Township 24 North, Range 1
East from 1942 to 1972. This leased harbor area was located immediately adjacent to the Lent’s harbor
area use. The harbor was used by General Petroleum and Socony Mobil Oil for a thirty year period for
handling petroleum products. A 4 pipeline for stove and diesel fuel, and a 4” pipeline for gasoline were
placed on the dock to off-load product from barges to a tank farm located upland.

Harbor area lease 1124 was issued to John P. Kuphal for a ten year term commencing on March 18, 1938,
for the purpose of mooring small boats and anchorage. On October 14, 1942, the General Petroleum
Corporation of California applied to lease the harbor area fronting Tract 1 of John Daly’s Garden Tracts
for the purpose of constructing a “dock for handling petroleum products.” Lease 1124 was assigned from
John P. Kuphal to General Petroleum Corporation of California on December 16, 1942. On May 5, 1943,
lease 1124 was cancelled and a new lease was issued to General Petroleum Corporation of California for
a 10 year term commencing on March 18, 1943. Lease 1507 was issued to General Petroleum Corporation
of California for a 10 year term commencing on August 18, 1953.

On January 14, 1960, the General Petroleum Corporation was merged into its parent company Socony
Mobil Oil Company, Inc. Lease 22-001920 was issued to Socony Mobil Oil Company for a 10 year term
commencing on March 18, 1963. On March 17, 1972 at the request of Mobil Qil Corporation lease 22-
001920 was terminated.

Harbor Area Lease Chronology

e Harbor area lease 1124 John P. Kuphal March 18, 1938-1948
e Assignment to General Petroleum Co. of Cal. December 16, 1942

e Lease cancelled May 5, 1943

e Harbor area lease 1280 General Petroleum Co. of Cal. March 18, 1943-1953
e Harbor area lease 1507 General Petroleum Co. of Cal. August 18, 1953-1963
e Name change to Socony Mobil Oil Company, Inc. 1960

e 22-001920 Socony Mobil Oil Company, Inc. March 18, 1963-1973
e Lease Cancelled March 17, 1972

City of Bremerton Sewer

The City of Bremerton has constructed a sewer line that transits in and out of waterway and
harbor area fronting both Sections 11 and 14 of Township 24 North Range 1 East. On October
28, 1983, the City of Bremerton was issued an easement (51-045730) for the construction,
operation, use and maintenance of a sanitary sewer line.
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Boring and Well Logs
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GAS WORKS BORING LOGS
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SOIL CLASSIFICATION CHART ADDITIONAL MATERIAL SYMBOLS

SYMBOLS | TYPICAL SYMBOLS TYPICAL
MAJOR DIVISIONS . |
GRAPH | LETTER DESCRIPTIONS GRAPH [LETTER DESCRIPTIONS
5 p~ }.5 0{ aw WELL-GRADED GRAVELS, GRAVEL - =
CLEAN 2Ly RIRE -_— Cement Concrete
GRAVEL oravels D SO e o
AND b o o 7 - = =
GRAVELLY | WTILEGRNOFNES) o "o~ g BRAVEL - SAND WIXTURES
SOILS p o 2 o GP AC Asphalt Concrete
COARSE PR d: SILTY GRAVELS, GRAVEL - SAND T
GRAINED | MORE THAN 50% e 5 r:—-\ac‘t GM | suvmcures’ o CR | Crushed Rock/
SOILS __FRACTION bl Quarry Spalls
RETAINED ONNO. | (srpRECIABLE AMOUNT CLAYEY GRAVELS, GRAVEL - SAND -
HRIENS OF FINES) /3 GC CLAY MIXTURES -
£ . TS Topsoil/
Fororerats Forest Duff/Sod
ettt swW WELL-GRADED SANDS, GRAVELLY
CLEAN SANDS [[o] s e0s7s] SANDS
MOF?E;HANE"J‘J; SAND Late’ss”s]
RETAINED ON N - - =T -
200 SIEVE 82:3‘( B sp FOORLY-GRADED SANDS,
el GRAVELLY. GANG) E Measured groundwater level in
‘ “s exploration, well, or piezometer
MORE THAN 50% == (R 5 2
oF Coase . | SANDSWITH .| ©|-7.|.| SM | SLivsiios, sanp. siy Groundwater observed at time of
| _ FracTion FINES nl lorat
PASSING NO. 4 r/ / ’ — exploration
| SIEVE (BPPRECIABLE AMOUNT 4 sC CLAYEY SANDS, SAND - CLAY J
OF Fes) / 2] MITURES = Perched water observed at time of
= exploration
INDRCGANIC SILTS, ROCK FLOUR,
L L ! Measured free product in well or
INORGANIC CLAYS OF LOW TO = plezometer
SILTS cL MEDIUM PLASTICITY, GRAVELLY
FINE AND LLE'SE'%M'% | CLAYS, SANDY CLAYS, SILTY CLAYS,
GRAINED CLAYS LEAN CLAYS
i LT ob | sy
LT L = -
AbA Stratigraphic Contact
INORGANIC SILTS, MICACEOUS OR istil i
MORE THAN 50% 1 | I | Mg [ Lcreiieiie Weoeo D:stlnc!t contact between soil strata or
SEVE |1 geologic units
SAI&TDS LIGUID LIMIT . s 71 CH | Noreamcciavs oF Hisk / G:?ouai!sct?:irt;ge between soil strata or
GREATER THAN 50 {
CLAYS o g g
LT e e _ _ _ __ Approximate location of soil strata
OH | jicoium To Hick pLasTICITY change within a geologic soil unit
IGHLY ORGANIC SOIL PEAT, HUMUS, SWAMP SD[ITSiWI;
HIGHL ANIC SOILS === PT HIGH ORGAMIE CONTENTS

NOTE: Multiple symbols are used to indicate borderline or dual soil classifications -
Laboratory / Field Tests

Sampler Symbol Descriptions %F Percent fines
AL Atterberg limits
. 2.4-inch 1.D. split barrel CA Chemical analysis
CP Laboratory compaction test
. csS Consolidation test
[J] standard Penetration Test (SPT) = gy
HA Hydrometer analysis
|]:|] Shelby tube mMC Moisture content
Piston MD Moisture content and dry density
% ocC QOrganic content
% PM Permeability or hydraulic conductivity
0] DirectPush PP Pocket penetrometer
SA Sieve analysis
& Bulk or grab X Triaxial compression
uc Unconfined compression
Vs Vane shear
Blowcount is recorded for driven samplers as the number
of blows required to advance sampler 12 inches (or Sheen Classification
distance noted). See exploration log for hammer weight e
and drop. NS No Visible Sheen
SS Slight Sheen
A "P" indicates sampler pushed using the weight of the MS Moderate Sheen
drill rig. o e 9 HS Heavy Sheen
NT Not Tested

NOTE: The reader must refer to the discussion in the report text and the logs of explorations for a proper understanding of subsurface conditions.
Descriptions on the logs apply only at the specific exploration locations and at the time the explorations were made; they are not warranted to be
representative of subsurface conditions at other locations or times.

KEY TO EXPLORATION LOGS

GEOENGINEERS /y FIGURE A-1

DNR-00052991
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Date(s) Logged Checked
Drilled 05/21/07 By MSL By MSL
Drillin: e Drilling S li
bl U o Casctaidie Drlﬂlng Method HSA Methods. Dames & Moore 7
Auger Ve ’ Hammer - ‘ p Drilling
Daia 4Y-inch ID Data 300 Ib hammer/30 in drop Ecuipment CME 75
Total Surface Groundwater
Depth (ft) 46.5 Elevation (ft 45.03 Elevation (f1) 7.03
Vertical Datum/ Easting(x):
Datum System NAVD88 MNorthing(y): )
SAMPLES ) = ]
- 3 : g
£ . £ X >
@« © i
s 2| 3|3 2 3, y MATERIAL DESCRIPTION 8o NOTES
: 2|53 2(22|25/5 |22 s | 28
w 45§ 5|85 (§|5|E2 25 2| 8o
| o o= | @ a2z |Pl2|loS| && v | Ta
i AS |_Asphalt B —
L . ML [ Brown silt with fine sand and fine gravel (loose, | 4
wet) (fill)
x | _ ] _
L1 - | 1 —
gt 5] 181 30 e I ML Brown silt with fine sand (very stiff, moist) (fill) i - i
—-35 10 2 | — NS 429 -
18| 48 SM Brown silty fine to medium sand (very dense, .
. \ L moist) 4 el
—30 15] 12| 65 3 ] — — Ns | 173 —
o5 20 il i 4 SM | Brown silty fine to medium sand (very dense, —Ins-ss| 280 =
] moist)
o0 25 il = 5 -7 1| sP-sM Brown fine to medium sand with silt (very dense, 1 ng | 423 =
] moist)
30_] Eon e — =
Note: See Figure A-1 for explanation of symbols.
\ . J
4
i LOG OF MONITORING WELL MW-1
Project: McConkey/Sesko
G EO E NGINEERS / ‘ / Project Location: Bremerton, Washington Figure A-2
I Project Number: 0892-017-00 Sheet 1 of 2

DNR-00052992



{ SAMPLES = )
et o
I 3
© 1234 ©
S £ B8l 3 %;1 3|, MATERIAL DESCRIPTION %a NOTES
a = |5 9| = = o - = o
B o — e —_
Ed| w32 |8|268] 6o & | o
—15 30] 3T 65 % =T NS Lix:
L i L d
] i - LA i i
—10 35 18] s 7 lca T/ || SM L Brownsilty fine sand (very dense, moist) e S ol
. ] &= SP-SM | Brown fine to medium sand with silt (very dense, o
R moist)
i - vl L |
| s 40 al % 3 { 6}< GM | Brown fine to coarse gravel with well-graded ss | 210 -
DI b sand and silt (very dense, wet)
- 3 — -
y A |
)a D
L o Xol'q B 4
[ d P GM Brown silty fine gravel with well graded sand el
2 D"( (very dense, wet)
—0 45 18] s 9 P4 b — NS-SS| 237 -
] B} -
—5 50— —
= = -
L 4 i
—-10 55 J —
—-15 60— =
—-20 65— —
B 7 T
_J
N K
LOG OF MONITORING WELL MW-1 (continued)
Project: McConkey/Sesko
G EO E NGINEERS / ‘ / Pro!ect Location: Bremerton, Washington Figure A-2
L Project Number: 0892-017-00 Sheet20of2

V6_ENVBORING WASEATTLE\PROJECTS\0\0822017\00\FINALS\089201700.GPJ GEIVE_1.GDT 9/20/07
r
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( s
Date(s) Logged Checked
Drilled 05/21/07 By MSL By MSL
Drilling i Drilling Sampling
Coniraolod Cascade Drilling Kiattod HSA Methods Dames & Moore
Auger 3 Hammer : Drilling
Daia 4%-inch ID Bt 300 Ib hammer/30 in drop Edquipmant CME 75
Total Surface Groundwater
Depth (ft) 46.5 Elevation (ft) 42.54 Elevation (ft) 4.54
Vertical Datum/ Easting(x):
| Datum System NAVD88 Northing(y): 4
! SAMPLES B 5 i
B = &
L £ Al >
@ & o @
s 21 Bl 3 35’ 3, B MATERIAL DESCRIPTION | 83 NOTES
s 5|38 2|52 |2|5|5 |23 = | 28
waolgg|ls85|8|ege 2k 2| 3e
= x| @ |6 Z |F Slos]| Oon n | Ta
I AS Asphalt o
El ML L Gray to brown silt with fine sand and trace gravel
B (stiff, moist) (fill) 4
—40 —
[ 5 ] 18| 13 1 |CA = SS 81.8 Creosote-like odor i
5 3 LT sm Brown silty fine to medium sand (medium dense, ]
B i moist) (fill) o
10— 18| 15 Z IR i MS | 136 Black staining; creosote-like
i | 1] sm Light brown silty fine sand with trace coarse odor ]
. 1 I gravel (medium dense, moist) (fill) 4
—30 ; f —
L 1 L] ! |
5 | SM Brown silty fine to medium sand (dense, moist)
i 151 18| 45 3 = Ns-ss| 9.4
., A ] 18] 52 1 |~ Becomes very dense ol B J
i 25] 18] 65 5 |cA - NS | 183 |
15 ° \ : =
[3 i = . GM Brown well-graded silty gravel with sand (very i
. b M9 dense, moist) |
30— - —
Note: See Figure A-1 for explanation of symbols.

" —
[ : i
LOG OF MONITORING WELL MW-2

Project: McConkey/Sesko
G Eo E NG | N E E R S / Project Location: Bremerton, Washington ;
d Figure A-3
; Project Number: 0892-017-00 Sheet 10f2 )

DNR-00052994
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( SAMPLES 5 )
2 [ = _ S
5 2| 3zl E MATERIAL DESCRIPTION S5 NOTES
g slgelelfs(olde |z < | 38
S EEG 2198|555, ot 5|55
o
W RER| 222 |8|2l68] 64 5 | 25
30 TO g BT NS 352
W a =] -
- Je i _
- b C -
—10 o -t
_ D g = !
i A 1 SM | Brown silty fine sand with trace fine gravel (very
5 1 dense, wet) i
35] ) 7 — NS 86
2P v i v
L i i .
40] 10 8 o NS 250 |
' 4] : i
I 45] 10 9 — NS 43.3 3
-5 i —
[ 50 :
—-10 ] —
L. o |
__15 ] —
ol I
—-20 i -
Rl i
= -1 -
\ >
4 R
LOG OF MONITORING WELL MW-2 (continued)
Project: McConkey/Sesko
GEOENGlNEERS / :/ PFO{ECt Location: Bremerton, Washington Figure A-3
I Project Number: 0892-017-00 Sheet2 of 2

DNR-00052995
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( 3
Date(s) Logged Checked
Drilled 05/22/07 By MSL By MSL
Drilling iy Drilling Sampling
el Cascade Drilling Method HSA Mcthods Dames & Moore
Auger : Hammer : Drillin
Da?a 4%-inch ID Dot 300 Ib hammer/30 in drop Equipgnent CME 75
Total Surface Groundwater
Depth (ft) 46.5 Elevation (f) 39.10 Elevation (ft) 4.1
Wertical Datum/ Easting(x):
4 Datum System NAVD88 Northing(y): )
i SAMPLES 5 )
C o
g .| E S
@ o
52 Blsls | |3, MATERIAL DESCRIPTION 82 NOTES
T S = o = % o2 5 oo
s 8|58 E|22(5]25g 58 § |8
U o|8 Q| B|12E|2|s(esg| & c | 0B
A - R SloS| 0oa w | T
i AS |__Asphalt - i
& B SM | Brown silty fine to medium sand with occasional )
gravel (dense, moist) (fill) )
—35 -1 ™~ —
£ 5 18| 25 1 |CA e ss | 2,000 Dark staining {
A ML Gray silt with fine sand and occasional gravel gte-kelun oot odor \
(very stiff, moist) (fill)
—30 =5 - —
= 10 18] 48 2 ” SM  — Brown silty fine to medium sand (very dense, S8-NS| 489 Dark staining -
MH mOiSt_);
i | Brown silt with fine to medium sand (hard, 1
i d l l moist) J
L R ] | = =)
| \ | L
25 ,L/ 4 -
n 15 18l as 3 T 1-/| SM | Brownsilty fine to medium sand with occasional nsss| a2 |
] o b gravel (very dense, moist)
e . 'i L K
P 2°] 18| 52 4 AKX = NS | coa 1
=15 ] lig. /, - -
L 25 18l s lca “/ SP-SM | Gray fine to medium sand with silt (very dense, ns | 2000 1
_l moist)
10 i -1 SM [ Gray silty fine to medium sand (very dense, _
A moist)
30— |k —
Note: See Figure A-1 for explanation of symbols.
\ o
-
LOG OF MONITORING WELL MW-3 ]
Project: McConkey/Sesko
G EO E NG | NEERS / :/ Pl’Oj.eCt Location: Bremerton, Washington Figure A4
L Project Number: 0892-017-00 Sheet1of2

DNR-00052996
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[ SAMPLES 5 i
bt o
& | E >
= © W I
s 2| Bl slg 3 MATERIAL DESCRIPTION 8s NOTES
S EEgGleEs |22 | o2 = | B8
o gle g 3 4 2 1£5|28|e = g |82
W ao|g gl 285|828 25 c | 22
|Ex| mfe z |[F|S|03]| 06 W | =E
- 30] 31 53 T =Th = NS 500 T
- ~ _  - i
L 35 i3l soel 7 Xl - nNs | 872 (very little recovery)
I ] [ | ML [ Brown sandy silt (very stiff, moist) ]
~ 111 sp-sM| Gray fine to medium sand with silt (very dense,
5 . i - wet) |
- = o —
= 40 18 | 504" 8 — NS 425 =
L 5 ~ ﬂ
= 45 ND| 50/4" 9 = NS 63.0 A
__"]0 — —
. 50 ]
l—.15 — il
I 55— -
—20 ] =
= 60 — B
25 —
L 65— B
LOG OF MONITORING WELL MW-3 (continued)
: Project: McConkey/Sesko X
G EO E NGINEERS / : l ij.ect Location: Bremerton, Washington Figure A-4
i Project Number: 0892-017-00 Sheet2of2 )

DNR-00052997
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[ Date(s Logged Checked 1
it 05/23/07 e MSL By MSL
Drilling e Drilling Sampling
Contractor Cascade Drilling Method HSA i Dames & Moore
Auger i Hammer * Drilling
Data 7 4%4-inch ID Data 300 Ib hammer/30 in drop Ectiipriont CME 75
Total Surface Groundwater
Depth (ft) 41.5 Elevation (ft) 35.20 Elevation (ft) 6.2
Vertical Datum/ y Easting(x):
L Datum System NAVD88 Northing(y): J
§ SAMPLES 5 i
- e &
B £ = =
& o - [ @
s &/ %% %E'; 8 MATERIAL DESCRIPTION §3 NOTES
s £ |z 0| = i B o
s g2l 2048|E|sl5, | o8 5|8
w o 2 1] o = g $ ] 2 > .GC) 8 Q
= | ® o Z | = @ | | Ta
—35 GM Brown silty well-graded gravel with well-graded 1
| 3 B sand (medium dense, moist) (fill) i
—30 5] 16| 18 : — ss | 359 B
L.s 10 &l 1 2 L. NS-8S| 948 =
| SM | Dark brown to black silty fine to medium sand
i with gravel (very dense, moist) (fill) ]
—20 15 18| 58 3 |cA — Hs | 789 b
ML | Black to gray silt with sand and gravel (very stiff,
£ moist) 7
[ ] // i T T i
s . 1 ML | Brown to gray sandy silt (hard, moist) 3
—15 20] 18] 63 4 = NS-S§| 122 =
I T // d = = = . T T
_f ML i Gray silt with trace fine sand (hard, moist)
1o 26 ‘ 18l 65 5 — Ns | 128 (diesel odor) =
7 T b GM Gray silty well-graded gravel with well-graded 7
L, - )“ 3°< - sand (very dense, wet) |
h 4 cgpc L
i | AS 3
30— ~ 1 4 -
Note: See Figure A-1 for explanation of symbols.
s 7
N
: LOG OF MONITORING WELL MW-4
Project: McConkey/Sesko
G EO E NGINEERS / : / PrOJ.ect Location: Bremerton, Washington Figure A-5
A Project Number: 0892-017-00 Sheet1o0f2 )

DNR-00052998
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' N
SAMPLES 5
s Q.
& _| E >
c O =l © ©
s 2| 35l 2 MATERIAL DESCRIPTION 8~ NOTES
8 £ |5 ¢ € |E « | 22| S c| g8
a2 $lz 3 g |@ 2 |E|lsls o o | o2
wolgsl 585 |(8|s|88 8 2| 32
Ex|lm|leoz |[F|2|03]| On w | Ta
5 30— EEND[SU3 & [CA| PP RS 546 (SITONE Bas/diesel odor,  —
o[\ p product observed on grains)
i )cD b :
= =3 D C ol
o[\P
- “1] sMm Gray silty fine to medium sand (very dense, wet) g
o 35— ND| 50/ 7 MS 129 -
] 1 ML L3 inches gray silt (hard. wet)
I | SP-SM |  Gray fine to medium sand with silt (very dense, 7
A G wet) A
|5 40 TD 50/ 8 ss-Ms| 409 =

LOG OF MONITORING WELL MW-4 (continued)

GEOENGINEERS /j

Project: McConkey/Sesko

Project Location: Bremerton, Washington

Project Number: 0892-017-00

Figure A-5
Sheet20f2 )

DNR-00052999
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i Date(s) Logged Checked W
Drilled 05/24/07 By MSL By MSL
Drilling e Drilling Sampling
Eorirmsion Cascade Dirilling Method HSA Methods Dames & Moore
Auger : Hammer : Drilling
Data 4%s-inch ID Data 300 Ib hammer/30 in drop Equipment CME 75
Total Surface Groundwater
Depth (ft) 21.5 Elevation (ft) 18.51 Elevation (ft) N?‘ Encountered
Vertical Datum/ Easting(x):
I Datum System NAVD&8 Northing(y): ]
f SAMPLES 5 1
D — g
L2 . £ i >
c @2 " [}
s & B 8|8 3 MATERIAL DESCRIPTION S5 NOTES
s £ g @ e % 5 | @ —|e = = aa
s glzgl 2192 |5|8|5 |58 § |82
w o|le8la|leE|2|=(sg| 85 2 o2
o = - R SloS| 6a iDL
i OL Organic silt with sand and roots (loose, moist) 3
- ML [\__(topsoil) i
- Brown to dark brown sandy silt with occasional .
= - gravel (stiff, moist) (fill) .
Lo — | h
5 ] 18] 14 1 e —{SS-NS| 1,426 (bricks, roots)
I i SM | Brown to black silty fine o coarse sand with f| |
10 gravel (medium dense, moist) (fill) =
8 18] 22 2 [Ca ~ —{ns-ss (2 inch layer of fill with
- ] T charcoal pieces) ~
i | A GM Gray to black concrete pieces and fine to coarse | i
= ina] B gravel with coarse sand and silt (very dense, 4
o = - moist) (fill) R
=5 28 Brown fine to medium sand with trace silt (very -
1 e i dense, wet) i
15 sl s 3 - ﬂ NS
[+ / sp Gray fine to medium sand with trace silt (very Al Ti
n T dense, wet) 4
20 18|50 4 |CA = — Ns (faint diesel odor)
. ) 4
— —
25 —
—-10 ~
30— . |
Note: See Figure A-1 for explanation of symbols.

\ J
a i
LOG OF MONITORING WELL MW-5

Project: McConkey/Sesko
G EO E NGI N E E RS / Pro!ect Location: Bremerton, Washington Figure A-6
] 2l | brgject Namber. 0892-017-00 Shet 1 of1_J

DNR-00053000



VE_ENVBORING WASEATTLE\PROJECTS\\0B92017\00\FINALS\0B9201700.GPJ GEIVE_1.GDT 9/20/07

Date(s) ! 7 Log:ged 7 Checked T
Drilled 05/22/07 By MSL By MSL
Drilling i Drilling Sampling
st [N Cascade Drilling Method HSA Mathods Dames & Moore
Auger P Hammer P Drilling
S 4%e-inch ID Bota 300 Ib hammer/30 in drop | Equipment CME 75
Total Surface Groundwater
Depth (ft) 36.5 Elevation (f) 34.95 Elevation (f 7.95
Vertical Datum/ Easting(x):
U Datum System NAVD88 Northing(y): y
i SAMPLES 5 y
bt | .
£ .| E S
7] - @ :
52| 383 3 MATERIAL DESCRIPTION i NOTES
8 £ |5 9| = |[E « | |- o
s 5|3l 2s8|£|s g |22
uwolggl s|55|8|s 2| 8o
= | B @ Z |+ = . | Ta
Concrete
i ] Crushed rock mixed with treated wood 1
[~ & = 7 Creosote-like odor and black
i | Brown silty fine to medium sand (dense, moist) | Haishiles ansianes 4
\ .
—30 5 12| 32 1 |CA| — — NS | »2,000 —
B ] | Brown sandy silt (very stiff, moist) | J
25 10 18l so 3 |Eea il — —|Ssms| 186 Black staining =
LT — ———
n ] 1| SM | Dark brown to black silty fine to medium sand i J
i (very dense, moist)
20 15 isl =5 3 1 = —{ssms| 151 Sheen with dark black ~ —
] sl e creosote-like staining
SM Brown silty fine to medium sand (very dense, )
- - | - moist) 4 R
—15 20— 12| 50 4 L — —{NS-ss| 280 -
B I i ML | Brown to gray interbedded sandy silt with trace it ]
gravel (very stiff, moist)
= B L] — - s
fye| GM Light brown fine to coarse gravel with silt and
—10 25 14| 50740 5 Jc‘“af L sand (very dense, moist) —Ins-ss| 108 (diesel odor) =
L ] =71 | ML | Brown sandy silt with gravel (hard, moist) d p
- 4 X L J i
L _ T TT SM | Gray fine to medium silty sand (very dense, wet) | .
—5  3p— ] I = = -
Note: See Figure A-1 for explanation of symbols.
. >
] LOG OF MONITORING WELL MW-6
Project: McConkey/Sesko
G EO E NGINEERS / Project Location: Bremerton, Washington 2
g : Figure A-7
g il - . Project Number: 0892-017-00 Sheet1of2 |

DNR-00053001
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[ SAMPLES 5 |

3 B g

s 2| 3lsfe 5 MATERIAL DESCRIPTION 82 NOTES

8 £ [= o € [E o | o] = oo

s (53| 2138 |s|sls | g2 §l2g2

o A8 g 2|4 E|B|S|s2| 3 E 2| 8

Er|ml|d 2 |[2|Z|oS| 6 » | T
30 T L 5 NS-8S| 55 (strong gas/diesel odor
8 ] N 0 observed on product grains) |
5 - : - - ™
=0 36 14| 5014 7 |CA = —INS-8S| 104.0 -
b ] P [\] GM | Gray fine to coarse gravel with sand and silt | d
el P (very dense, wet)
__5 40_ —
: J o
—-15 50 — =
—-20 55 — =
—-25 60 — -
—-30 65 — =5
i -
s =
LOG OF MONITORING WELL MW-6 (continued)
Project: McConkey/Sesko
G EO E NG | N EE RS / : / Pro!ect Location: Bremerton, Washington Figure A-7

[ Project Number: 0892-017-00 Sheet2of2 )

DNR-00053002



P 3
Date(s Logged Checked
Dl 05/23/07 By MSL By MSL
Drillin: G Drilling Sampling -
Gt i Cascade Drilling Method HSA Mot e Dames & Moore
Auger 2 Hammer : Drilling
S 4%-inch ID lnsiy 300 Ib hammer/30 in drop e A CME 75
Total Surface Groundwater
Depth (ft) 36.5 Elevation (ft) 33.24 Elevation (f) 6.24
Vertical Datum/ Easting(x):
Datum System NAVD88 Northing(y):
SAMPLES §_
g z g
(] = © ]
s 2| B8R 2 MATERIAL DESCRIPTION S5 NOTES
T S |s o € |E o | oL S 2o
> 8|S 2| al8 8 |E|s|E a8 S a0
2 8158|2042 5|88 3E AR
= | = |3 2 clS|loS| 6o » | T
- AS Asphalt
o o } GM | Dark brown silty fine gravel with sand (loose, o
3 5 0 moist) (fill)
L 1 LGD) i 7
C
L5 o[\ B 5
] 3 %3 ) _ g
b 1|
- 5 18] 21 1 [CA ° Q} T . - ss 183 (strong odor-lsoal pieces
] D ML Brown sandy silt with occasional gravel (stiff, Rougaeut
- 11l sSMm moist)
- L Brown silty fine to medium sand with trace .
% 171 gravel (dense, moist)
—25 ] | K ]
g ML | Brown sandy silt with trace coarse gravel (very
" stiff, moist) (fill)
5 10 ] g 27 2 e =t NS 18.7
—20 T p= - g
| 1 W SM | Brown silty fine to medium sand with occasional |
i R fine gravel (very dense, moist)
: ‘5] 18| 43 3 = —{ ss | oot
t—15 T = -
- 2°] 18| 63 4 = — ss | 108
—10 — . Lo I =
4 || SP-SM | Gray fine to medium sand with silt (very dense, J
- AF moist)
- 25 18| 48 5 |CA S —1 HS 328 (very strong diesel odor)
s ] - ML Brown silt with fine sand (very stiff, moist)
— g = =
_ 5 GM | Brown silty well-graded gravel with sand (very o
i D j dense, wet)
30— — -
Note: See Figure A-1 for explanation of symbols.
.
ps
LOG OF MONITORING WELL MW-7
Project: McConkey/Sesko
G EO E NGINEERS / : / Project Location: Bremerton, Washington Figure A-8
L Project Number: 0892-017-00 Sheet10f2 J

V6_ENVBORING W\SEATTLE\PROJECTS\0\0892017\00\FINALS\088201700.GPJ GEIVE_1.GDT 9/20/07
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NOTES

(qdd) aid
Jodep eoedspeay

&
=]
]

usays

g 2

MATERIAL DESCRIPTION

[oquiAs
dnolo)

6o
olydels)

o A lUJo Y n U 4 U0
ol Ol s V) R

0o g o0 g o~y

|ana Jelepn

Bunsa

JRquinN
aidweg-qng

jooy/smolg

SAMPLES

(u) paienooay
|ensaju|

LOG OF MONITORING WELL MW-7 (continued)

199} uojeAs|3

\

19 yideg o

«©

—_—

i) | ] —. 1 | | | — L L L |

McConkey/Sesko

Project Location: Bremerton, Washington

Project:

Figure A-8

Sheet20f2

0892-017-00

Project Number:

GEOENGINEERS /‘

o

o Na
L0/02/6 1097 8NFD dD'00LL0ZESOISTYNIDON. LOZEROV\S LOAMOYA\TTLLYIASVM DNIHOSANT 9A
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[ Date(s) Logged ¥ Checked i
aels
S 05/22/07 By MSL By g
Drillin 3 cdit Drilling | Sampling 3
Cont o Cascade Drilling Method 7 HSA st Daifnes & Moore
Auger : Hammer z Drillin :
S 4%-inch ID ik 300 |Ib hammer/30 in drop Equipgnent CME 75
Total Surface - Groundwater
Depth () 41.5 Elevation (f 35.56 Elevation () 6.56
Vertical Datum/ Easting(x):
s Datum System NAVD88 N?ﬁhing[y): o
k SAMPLES 5 y
2 .| = §
@ — )
£ 2 B35 | |8, | _| MATERIAL DESCRIPTION 85 NOTES
2 5|28 238|255 | o3 s | 28
w olsgl 5|laE|B|s|egg| BE 2| 8o
JE x| @[3 Z |- sl o6 B | T
- L oL Organic top soil (loose, moist) i}
. 1111 sM L Light brown silty fine to medium sand with i
- gravel (medium dense, moist) (fill) gl
s s /( =
[ 5 18] 11 2 -1 sM Dark brown silty fine to medium sand with i (e |
\ £ s gravel (medium dense, moist) (fill) Ll
= 4
H 10] 12| 5 2 |CA | -:. i — — ss 10.1 (pieces of charcoal) |
—o5 10l - —3
| : \ . i i i
;20 15] 18] 16 3 — - S8 14.7 (pieces of charcoal) 1
| ] ’// SM Brown silty fine to medium sand with gravel ]
] o B L (dense, moist) (fill) s
[ 2 ] 18| 20 4 e — 85 | 178 f
4 il SM | Brown silty well-graded sand with occasional .
5 It gravel (very dense, moist) -
25 18l 70 5 |cA — — ss | 220
—10 ] | ML [ Gray to brown mottled silt with fine sand (hard, | 5
i moist) i
0 | Y GM Gray silty well-graded gravel with fine to coarse | ]
| b sand (very dense, wet) |
30— ) | = _INsss
Note: See Figure A-1 for explanation of symbols.

\ ] J
—— 7 T — E— 3
LOG OF MONITORING WELL MW-8

] R=l Project: McConkey/Sesko
G EO E N G | N E E R S / Project Location: Bremerton, Washington :
d Figure A-9
J : Project Number: 0892-017-00 Sheet1of2 |

DNR-00053005
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i SAMPLES 5 )
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DRILLING LOG OF WELL/BORING NO. MP-01 Page 1 of 1
Project/Location; ~Bremerton Gas Works / Bremerton, WA Total Depth of Hole (feet BGS): 3%
Boring Location; ~Between welding shop and granite countertop Ground Elevation (feet above N/A):
workshop Inner Casing Elevation (TOC):
Date Started/Finished: 9/14/2008 - 5/14/2008 Groundwater Depth (feet BGS):
Drilling Contractor: Boart Longyear - John Bennett First Encountered: ¥ __ Final ¥ __
Drill Method:  Hollow Stem Auger/1.5' splitspoon Geologist:  Courtney Funk
COMMENTS
; Reviewed By:
=% 3
= = bUI\;‘;’l‘;’;EIEi:rluN LJ: SR E 3] =
o = ~ ) 2
E £ DIAGRAM &) Hesbrir DN o % E 5
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g
3
20~
o2
oS
35
ouw ground surface (gs)
;] No well Auger down to 3.5 feet below 0
2 installed. ground surface (bgs). 0.9
3 Borehole was 35
4 plugged with 46 Dark brown SAND with concrete ) Sample MP01SB05 was collected.
5] hydrated fragments from blacktop, dry, no
‘;E sodijum- odor. 05
3] benton_ite g5 Light brown fine to medium SAND, 5
0] chips some silt, dry, no odor. Auger down Sample MP01SB10 was collected.
10— (8/8-inch). to 8.5 feet bgs. 15
113 _ Light brown-grey fine to medium
Z—_ 135 SAND, some large and small 0
E = gravel, trace silt, dry, no odor.
;:__ uger down to 13.5 feet bgs. 15 Sample MP0O1SB15 was collected.
16— Light brown-grey fine to medium o
17 SAND, dry, no odor. Auger down to
18— 1 185 18.5 feet bgs. 15
193 Light brown-grey fine to medium Sample MPO1SB20 llected
20 SAND, dry, no odor. Auger downto [l O ample was collected.
21—
29 ] 23.5 feet bgs. 15
23 ] 235
24— ' Light brown-grey fine to medium 0 Sample MP01SB25 was collected.
zgz SAND, some coarse grains, trace 15
27 3y silt, moist, no odor. :
287 1 285 Auger down to 28.5 feet bgs.
ig—: ] Grey silty SAND, some small i5 Sample MP01SB30 was collected.

45

| 335

gravel, trace large gravel, moist, no
odor. Auger down to 33.5 feet bgs.

540 Light brown-grey CLAY, medium

| Light brown-grey CLAY with reddish,’
Ybrown well graded sand, oxidation
|present, transitional interval, dry no |
edor  _ _ _ _ __ __ _____

END boring at 35' - no oil material
or odor observed

35 \plasticity, dry, no odor. r

Sample MP01SB35 was collected.

ecology and environment, inc.

PROJECT NAME: Bremerton Gas Works

WELL NO.: MP-01

WELL LOG BREMERTON.GPJ 11-25-08
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DRILLING LOG OF WELL/BORING NO. MP-02 Page 1 of 1
Project/Location; ~Bremerton Gas Works / Bremerton, WA Total Depth of Hole (feet BGS): 30
Boring Location; ~ YVest of N. McConkey prop near gate Ground Elevation (feet above N/A):
Inner Casing Elevation (TOC):
Date Started/Finished: 9/19/2008 - 5/19/2008 Groundwater Depth (feet BGS):
Drilling Contractor: ~Dave Puckett First Encountered: ¥ Final: ¥
Drill Method:  Hollow Stem Auger/1.5' splitspoon Geologist:  Courtney Funk
COMMENTS
; Reviewed By:
=% 3
= = L,UI\;‘;’EEIE{_”UN ;\J: SOIHROGH E 0 =
@ o n S o 2
E 2 DIAGRAM Q DESCRIEHON o % E £
L x 7828 8
i n: ( = ~ )
3
g
3
20~
o2
oS
35
ouw ground surface (gs)
3 No well Auger down to 3.5' bgs
I installed.
i_‘ Borehole was 35 15 0
4 plther V';'tg 40 Dark brown fine SAND, some silt, Sample MP02SBO05 was collected.
5 4 é.a e large and small gravel.
- bsot'u'?' Light brown fine SAND, trace small 1.5 0
= en O:.'e gravel, dry. Blow counts: 2-5-7.
8] 28 c I/fl)s 85 Auger down to 8.5 feet below
oo (3/8-inch). \ground surface. Sample MP02SB10 was collected.
10 Light brown/grey fine to medium 15 0
1] SAND, some small gravel, trace
2 large gravel, trace silt, dry, no odor.
3 4 135 Blow counts: 3-9-13. Auger down to
14— \13_5 feet bgs. 15 0 |Sample MP02SB15 was collected.
:gz Light brown/grey fine to medium
7] b SAND, trace silt, dry, no odor. Blow
32:: : ::.:: 182 \El:gu;?eezg;s_m puger s "o ° Sample MP02SB20 was collected
20 Light brown/grey fine to medium P :
21 SAND, trace silt, dry, no odor. Blow
250 10 counts: 9-12-22. Auger down to 15 0
233 1 235 23.5 feet bygs.
247 ] Light brown/grey fine to medium Sample MP02SB25 was collected.
257 SAND, trace silt, dry, no odor. Blow
267 counts: 9-11-14. Auger down to +5 &
277 ; 28.5 feet bgs.
25 || 285 5 6
20— 111 30,0 Light brown/grey fine to medium Sample MP02SB30 was collected.
30— ' — SAND, trace silt, dry, no odor. Blowl
I3 \counts: 81821, _ _ _ _ __ _ _ J
323 End boring at 30 feet bgs- no water
337 encountered.
34—
35
36—_
37—_
38—_
39—
40
PROJECT NAME: Bremerton Gas Works
WELL NO.: MP-02
ecology and environment, inc. WELL LOG BREMERTON.GPJ 11-25-08
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DRILLING LOG OF WELL/BORING NO. MP-03 Page 1 of 1
Project/Location; ~Bremerton Gas Works / Bremerton, WA Total Depth of Hole (feet BGS): 20
Boring Location;  YVest of Thomas Avenue, inside fence Ground Elevation (feet above N/A):
Inner Casing Elevation (TOC):
Date Started/Finished: 9/19/2008 - 5/19/2008 Groundwater Depth (feet BGS):
Drilling Contractor: Dave Puckett First Encountered: ¥ 18 Final ¥ ____
Drill Method:  Hollow Stem Auger/1.5' splitspoon Geologist:  Courtney Funk
COMMENTS
; Reviewed By:
=% 3
WELL 0] 5 =
O SR — f’f. i
8 & “Dhorai o 22 g
= T mes =
< 1 = =g 2 9 5
i} o ! = :'. )
8
€
3
20~
o2
oE S
38
ouw ground surface (gs)
4 No well Auger down to 3.5 feet below
17— installed. ground surface (bgs).
. Borehole was 15 0
plugged with
3 hydrated 35
7 sodium- - -
4— ; Light brown grey SILT, some clay, Sample MP03SB05 was collected.
bentonite )
chips some fine sand, dry, trace very
57 (3/8-inclfl)) small gravel. Auger down to 8.5 feet
6— ’ bgs. FID: 0.0 Blow counts: 5-6-9 0 0
7__
87 85
90— Grey/brown SILT with some clay,
. 100 trace fine sand, trace small gravel, Sample MPO3SB10 was collected.
707 low plasticity, dry FID: 0.0 Blow 1.5 0
17— \counts: 10-16-12
12—_
13—
14— 0 0
15__ SILT, no recovery, refusal, unable
16— 165 1o salvage a sample for SB15, will
7] \continue to 18.5 - 20
13—_ A 15
19__ 3:: :_"_f Light brown/grey sorted fine
. 11| 200 medium coarse SAND, trace silt, Sample MPO3SB20 was collected.
207 | trace gravel, wet, water at 18' bgs
21— \FID: 0.0 Blow counts: 5-7-13 _ _ _
. END of boring at 20' bgs
22—
23—_
24—
25 ]

ecology and environment, inc.

PROJECT NAME: Bremerton Gas Works

WELL NO.: MP-03

WELL LOG BREMERTON.GPJ 11-25-08
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DRILLING LOG OF WELL/BORING NO. MP-04 Page 1 of 1
Project/Location: ~ Bremerton Gas Works / Bremerton, WA Total Depth of Hole (feet BGS): 40
Boring Location;  South of Port Washington Narrows, west of Sesko  Ground Elevation (feet above N/A):
Prop Inner Casing Elevation (TOC):
Date Started/Finished: 9/13/2008 - 5/13/2008 Groundwater Depth (feet BGS):
Drilling Contractor: Boart Longyear - John Bennett First Encountered: ¥ 31 Final: ¥ 3135
Drill Method:  Hollow Stem Auger/1.5' splitspoon Geologist:  Courtney Funk
COMMENTS
; Reviewed By:
=1 3
= I\;‘;’I‘;;Eéi:rl N LJ: SR E f/z‘ = i
i E LA;))Il-\(-ﬂ-"l-\l\t;) d HESGRIEHON E % % g
E = = W e 4 ]
= o ag 6 & ©O
0 { = N
8
g
3
20~
28
S g Heavy Gauged Steel
£o Protective
ouw Casing ground surface (gs)
13 Concrete SILT. Auger down to 3.5 feet below
2— Cement Base. 5 ground surface (bgs). 15 0
3— .
- 43+ Grey sandy SILT, some small Sample MP04SB05 was collected.
22 gravel, trace clay, dry. 15 0
7 Light brown fine SAND, some silt, '
8 85 dry, slight odor. Auger down to 8.5
9|  Hydrated bgs_ g g Sample MP04SB10 was collected.
10— Sodium- : - - 15 0
113 Bentonite _ Light brown fine to medium SAND,
12 Seal with 3/8" 171 135 some silt, dry, no odor. Auger down
13 . i 2 to 13.5 bgs.
43 Chips. Light brown and grey SILT, some 15 0 |Sample MP04SB15 was collected.
163 2.0"ID, sand, dry, no odor. Auger down to
17— Schedule 40, 18.5 bgs.
18] PVC Riser. | 185 : : 4 0
793 Light brown fine to medium SAND, Sample MP04SB20 was collected.
;‘;_— trace silt, dry, no odor. Auger down
22 to 23.5 bgs. 4 0
23
2 0 GRAVEL. Refusal - no recovery
32_— 81 due to a mixture of small and large 4 0 |Sample MP04SB25 was collected.
273 265 Y\gravel and cobbles.
267 Reddish brown SILT with some
23 sand and some small and large 1 0
31 20/40 Mesh|:- gravel, dry, no odor.
32—  Silica Sandy . light brown-grey CLAY, trace silt,
33 Filter Pack|" 335 ldry, no odor, medium plasticity. 15 0
- 2.0"ID, |~ GRAVEL. Refusal - no recovery : Sample MPO4SB35 was collected.
36— Schedule 40, | - due to a large amount of cobbles at
;;—_ PVC Screen| 385 this interval. 15 0
4 (0.010" Slots). | - asea==-=  Grey well graded fine to medium to :
35__ A 40.0 I\Coarse SAND, trace silt, trace Sample MP04SB45 was collected.
41 ‘gravel, moist. Auger down to 40 feet]!
42 \ogs. |
j,’f,z 1Grey well graded fine to medium to !
45 jcoarse SAND, trace silt, trace clay, |
90 lsaturated, noodor _ _ _ _ _ _ _ J
3 END boring at 40 feet bgs.

ecology and environment, inc.

PROJECT NAME: Bremerton Gas Works

WELL NO.: MP-04

WELL LOG BREMERTON.GPJ 11-25-08
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DRILLING LOG OF WELL/BORING NO. SP-01 Page 1 of 2
Project/Location; ~Bremerton Gas Works / Bremerton, WA Total Depth of Hole (feet BGS): 20
Boring Location; ~ YVest of Pennsylvania Avenue, southeast of Ground Elevation (feet above N/A):
MW-04 Inner Casing Elevation (TOC):
Date Started/Finished: 9/12/2008 - 5/12/2008 Groundwater Depth (feet BGS):
Drilling Contractor: Boart Longyear - John Bennett FirstEncountered: ¥ 1/ Final ¥ ____
Drill Method:  Hollow Stem Auger/1.5' splitspoon Geologist: Courtney Funk
COMMENTS
; Reviewed By:
=% 3
= I\;‘;’I‘;;Eéi:rl N ;\J: SR E f/z‘ = i
i E LA;))Il-\(-ﬂ-”l-\l\t;) d HESGRIEHON E % % g
EoZ = We g 2
= o ag 6 & ©O
i n: ( = ~ )
8
€
3
20~
o2
oE S
ouw ground surface (gs)
No well SAND. Auger down to 3.5 feet
. installed. below ground surface (bgs).
Borehole was
! plugged with
hydrated
sodium-
2 bentonite 15

chips
(3/8-inchy).

35

3.8 Light brown and grey well graded

\SAND, dry, no odor present.

45 Light brown and grey very fine to

(small), dry. FID: 0.0, Blow

\fine SAND, some silt, trace gravel
counts:3-9-13.

Light brown/grey CLAY medium
plasticity, dry. Auger down to 8.5
feet bgs.

85

9.0 Light brown/grey CLAY with

predominant red brown sand lenses
with oxidation present, trace silt,
medium plasticity, dry. FID: 0.0,
Blow counts:9-13-15.

Light brown/grey well graded
SAND, dry. Auger down to 13.5 feet
bgs.

Sample SP01SB05 was collected.

Sample SP01SB105 was collected.

ecology and environment, inc.

PROJECT NAME: Bremerton Gas Works

WELL NO.: SP-01

WELL LOG BREMERTON.GPJ 11-25-08

DNR-00053011



DRILLING LOG OF WELL/BORING NO. SP-01

Page 2 of 2

Project/Location:

Bremerton Gas Works / Bremerton, WA

Total Depth of Hole (feet BGS): 20

COMMENTS

S
3

fee

ATION

TH: (feet

DEF

GRAPHIC LOC

SA

PID Readings (PP

Blo

Reviewed By:

13.5

Light brown/grey well graded

143 SAND, wet.

[

Light brown/grey CLAY with
predominant reddish brown sand
lenses (fine - medium), trace gravel,
wet, low plasticity and oxidation
present. FID: 0.0, Blow
counts:19-49-57. Auger down to
18.5 feet bgs.

18.5

Light brown/grey CLAY with
predominant reddish brown sand

lenses (fine - medium), wet, low
\plasticity and oxidation present.

20.0 | ight brown/grey CLAY, trace sand,

\Wet, medium plasticity, cohensive.
FID: 0.0, Blow counts:23-29-47. _

End of boring at 20 feet bgs, no
water encountered

1.5

1.5

Sample SP01SB15 was collected.

Sample SP01SB20 was collected.

ecology and environment, inc.

PROJECT NAME: Bremerton Gas Works

WELL NO.: SP-01

WELL LOG BREMERTON.GPJ 11-25-08
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DRILLING LOG OF WELL/BORING NO. SP-02

Page 1 of 1

Project/Location:

Bremerton Gas Works / Bremerton, WA

Boring Location;  YVest of Pennsylvania Avenue, northeast of MW-04

Date Started/Finished:
Boart Longyear - John Bennett

Drilling Contractor:

5/12/2008 - 5/12/2008

Total Depth of Hole (feet BGS): 3%
Ground Elevation (feet above N/A):
Inner Casing Elevation (TOC):
Groundwater Depth (feet BGS):
First Encountered: ¥ 285  Final A 4 293

0 Hydrated
10 Sodium-
11 Bentonite
12— Seal with 3/8"

73] Chips.

e 2.0"ID,
17— Schedule 40,
18-  PVC Riser.

35-] Schedule 40, L

36— PVC Screen
374 (0.010" Slots).

45

Drill Method:  Hollow Stem Auger/1.5' splitspoon Geologist:  Courtney Funk
COMMENTS
; Reviewed By:
=% 3

= I\;‘;’I‘;;Eéi:rl N LJ: SR E 3] =

o) Lo L e o o o
o 2 DIAGRAM (6] DESCRIEHON o % E 5
== = W g 5 0
£ F a 28 3 O
- W & =0 9
w0 o Hao
(0]
©
b
3
20~
28
S g Heavy Gauged Steel
8 @ Protective

W Casing ground surface (gs)
13 Concrete Light brown very fine to fine SAND,

some silt, some gravel, root
material present, dry. FID:0.0, Blow
counts:1-1-1. Auger down to 10 feet
below ground surface (bgs).

111 100

Light brown-grey SILT, some sand,

1] 125 some clay, trace gravel, trace brick

140 fragments, dry. FID:0.0, Blow

.11 19.0

Light brown-grey SILT, some sand,
some clay, dry. FID:0.0, Blow
counts:5-8-19. Auger down to 18.5
feet bgs.

§count381 1-14.

\Light brown-grey SILT, some sand,
some clay, dry.

Grey CLAY, trace silt, dry, medium

2o 20/40 Mesh| "
27  Silica Sand| .
28 Filter Pack| -

A4 235 plasticity. FID:0.0, Blow

counts:8-13-50. Auger down to 23.5
feet bgs.

_A
h
[0}

Grey medium to fine SAND, wet,

| 28.5 ftrace brick fragments. FID:0.0, Blow

V= 2.0"ID, |

\counts:25—44—54. Auger down to
28.5 feet bgs.

h
[0}

Grey medium to fine SAND, wet, no
odor, water encountered at 28.5
feet bgs. FID:0.0, Blow

35.0 1 counts:23-55. Auger to 35 feet bgs
\for well installation. no oil material
\or odors observed.

END of boring at 35 feet bgs.

Sample SP02SB05 was collected.

Sample SP02SB10 was collected.

Sample SP02SB15 was collected.

Sample SP02SB20 was collected.

Sample SP02SB25 was collected.

Sample SP02SB30 was collected.

ecology and environment, inc.

PROJECT NAME: Bremerton Gas Works

WELL NO.: SP-02

WELL LOG BREMERTON.GPJ 11-25-08
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DRILLING LOG OF WELL/BORING NO. SP-03

Page 1 of 2

Project/Location; ~Bremerton Gas Works / Bremerton, WA

Boring Location; ~ South of Port Washington Narrows, east of N

McConkey Prop

Date Started/Finished: 9/12/2008 - 5/12/2008

Drilling Contractor; Boart Longyear - John Bennett

Drill Method:  Hollow Stem Auger/1.5' splitspoon

First Encountered: ¥ 41 Final Yy _

Geologist:

Total Depth of Hole (feet BGS): 49
Ground Elevation (feet above N/A):
Inner Casing Elevation (TOC):
Groundwater Depth (feet BGS):

Courtney Funk

COMMENTS

YNIELT
WELI
VVEL L

feet

OOHLIRQUCHK

COMPLETION

PESCRIPTON

E INTERVAL

LIAGRAIN]

Counts

PHIC LOG

Readings (PF
OVER

D

ELEVATION

DEPTH (feet

SRA

SAMPL

REC

P

Ground Surface

Elevation

ground surface (gs)

Reviewed By:

i No well
1— installed.
Borehole was

plugged with
3 hydrated
7 sodium-
] bentonite
5— chips
s (3/8-inch).

Light brown-grey very fine to fine
SAND, some silt, root material,
some small gravel, dry.

Black coated SAND, coal

fragments, oil materials, slight odor,
dry. FID:138, Blow counts:5-3-2.

iy

Black coated SAND, coal
fragments, oil materials, slight odor.
FID:25, Blow counts: 50 for 50.

Black coated fine to medium SAND,
some silt, wood fragments, coal
fragments, large gravel, ash
material, trace brick, staurated with
oil material, moderate to strong
odor. PID:348 ppm, FID:308, blow
counts:2-2-2. Auger down to 13.5
feet below ground surface (bgs).

Grey very fine to fine SAND, some
silt, moist, no visual oil material,
slight odor.

Grey CLAY with reddish brown
sand lenses throughout, oxidation
present, dry, moderate plasticity.
FID:386, blow counts:6-6-6. Auger

185 down to 18.5 feet bgs

19.0

195 \

Light brown-grey SILT, some clay,

235

Grey CLAY with reddish brown

\frace silt
\sand lenses, dry, medium plasticity.

Light brown-grey SILT, some clay,
trace sand. FID:0, blow
counts:12-16-23. Auger down to

\23.5 feet bgs.

Grey CLAY, some silt, dry, medium

Sample SPO3SB05 was collected.

Sample SP03SB10 was collected.

Sample SP03SB15 was collected.

Sample SP03SB20 was collected.

Sample SP03SB25 was collected.

ecology and environment, inc.

PROJECT NAME: Bremerton Gas Works

WELL NO.: SP-03

WELL LOG BREMERTON.GPJ 11-25-08
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DRILLING LOG OF WELL/BORING NO. SP-03 Page 2 of 2
Project/Location; ~Bremerton Gas Works / Bremerton, WA Total Depth of Hole (feet BGS): 49
COMMENTS
Reviewed By:
b @
Z0 i D> 2]
(@) QO e = Y q
E I T g5
i plasticity, slight odor. FID:11 ppm.
26— Auger down to 28.5 feet bgs. 15 0
27—
2 285
20— Grey CLAY, some silt, dry, medium Sample SPO3SB30 was collected.
. plasticity. Auger down 33.5 feet
30 bgs. FID:0, blow counts:9-14-18. 15 0
31—
32—
3 335
34— Grey CLAY, some silt, dry, medium 15 0 |Sample SPO3SB35 was collected.
. plasticity, no odor. Auger down 38.5
% feet bgs. FID:0, blow
36— counts:9-17-24.
37—_
%7 385 15 Sample SPO3SB40 was collected.
39— 393 Grey CLAY with some sand, some
. \silt, dry, med/low plasticity
0 Grey CLAY, some silt, dry, medium
41— \vd plasticity. Auger down 43.5 feet
. bgs.
42—
] 435
44 oo Dark grey SAND, well graded, wet
4 r:] 450 slight odor, very slight staining. Sample SP03SB45 was collected.
7] \FID:0, Blow counts:23-50-5. _ _ _
46— END boring at 45 feet bgs.
47—_
48—
49—
50_
51—
52—
53_
54_
55_
56—
57—
58—
50—

ecology and environment, inc.

PROJECT NAME: Bremerton Gas Works

WELL NO.: SP-03

WELL LOG BREMERTON.GPJ 11-25-08

DNR-00053015



FORMER SC FUELS BORING LOGS
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ﬂ"’;’* 2
“’ LOG OF EXPLORATORY BURING

PROJECT NAME Tosco BORING NO. SC~-MWw-1
LOCATION Former Bremerton Bulk Plant No. 1783 PAGE 10F 2
DRILLED BY Cascade Drilling, Inc, GROUND ELEV. £9.658
DRILL METHOD Hollow Stem Auger TOTAL DEPTH 13.00°
L.OGGED BY Mike Noli DATE COMPLETED 2/12/98
SAMPLE |  BID BLOWS . " . g
METHOD {ppm) PER g E " EE 8 -9 gE LITHOLOGIC
2 | £ =2 DESCRIPTION
mkg:m o IeHES g;g Sz g g 3 E 8
0 to 0.3 foot: ASPHALT {AS) 7

0.3 to 5.0 feet: SANDY SILT WITH GRAVEL (ML),
brown, becoming olive gray at 2.0 feet,
80 percent low plasticity fines, 10 to 15 percent
fine sand, b percent fine subrounded gravel, firm
" 1o stiff, moist. Some petroleum-like odor.

SB-1 | 190 [17-20-23]

1 5.0 to 6.0 feet: SILTY SAND (SM), with SANDY
: 1 | SILT (ML), olive gray, 40 to 60 percent fine
et sand, 40 to 60 percent low plasticity fines, J

5B-2 307 |10-12-12}

dense/stiff, moist. Some petroleum-like odor.

| 14711181 8.0 10 7.0 feet: CLAYEY SILT {MH), olive 1o olive
gray, some yellow and brown mottling, 85 to
TF 100 percent medium plasticity fines, firm to

] stiff, moist. Strong petroleumn-fike odor.

1T} 7010 9.5 feet: SANDY SILT (ML) and SILTY
) SAND {SM]}, tan to olive brown, grading to olive [

SB-3 | 479 |22-26-30

SB-4 27  |12-14-15 %

gray, 40 to 80 percent fine sand, 40 to
60 percent low plasticity fines, stiff/dense,
moist. Strong petroleum-like odor.

2.5 to 13.0 fest: SILT (ML}, tan to olive brown
becoming gray at 12.0 feet, 95 to 100 percent
nonplastic to low piasticity fines, trace fine
sand, stiff to very stiff, moist, becoming dry
below 12.0 fest. Sheen on sample barrel at 10
to 11.5 feet. No odor below 12,0 fest.

Bottom of boring at 13.0 fest.

SB-5 | 25 [16-22-25]

SB-6 | 39 ]18-25-32]

T

See Page 2 for Well Completion Details.

REMARKS
{1) Upper 4.0 fest of boring excavated by hend, {2) 5B = Sofl samples collected continuously, using 2-inch O.D. split barrel sampler driven
with a 200-pound hammer dropped 30-Inches. (3} PID = OVM 5808 photoionization detector, calibrated to 100 parts per million {ppm}

isobutylene. (4} ATD = At Time of Drilling.

NOLL ENVIERONMENTAL, INC. 99.02-000 TSCOB.2:1.03/11/98..TSCOB 4

DNR-00053017



8 «:» LOG OF EXPLORATORY BuRING h
PROJECT NAME Tosco BORING NO., &0~ MW-1
LOCATION Former Bremerton Bulk Plant No, 1783 PAGE 20F2
DRILLED BY Cascade Drilling, Ine. GROUND ELEV. 89.65°
DRILL METHOD Hollow Stern Auger TOTAL DEFTH 13.00°
LOGGED BY Mike Noll DATE COMPLETED 2/12/99

sz;\MpLs PID BLOWS )
METHOD tppmm] PER %Eg E’n: g -8 g2 LITHOLOGIC
AND & INGHES 5; gl Bt 2 gg 8z DESCRIPTION
NUMBER §5=| 88| 3§ a EC
i T WELL COMPLETION DETAILS:
i 7 0.2 to 3.0 fest: Z-inch-diameter, flush-threaded,
T Scheduie 40, PVC blank casing.
— 3.0 10 13.0 feet: 2-inch-diameter, flush-threaded,
- ] Schedule 40, PVC wsll screen with 0.010-inch
- S— machined slots,
i — 13.010 13.2 feet: 2-inch-diameter, Schedule 40,
. PVC threaded end-cap.
; 25 ] O to 1.0 foot: concrete.
i ] 1.0 10 2.5 feet: bentonite chips hydrated with
potable water.
i N 2.5 1o 13.0 feat: 20-40 Colorado silica sand.
e 30 pES—
- 35 S—
40
REMARKS
{1} Upper 4.0 feet of boring excavated by hand. {2] SB = Soil samples collected continuously, using 2-inch 0.D, spfit barrel sampler driven
with a 200-pound hammer dropped 30-inches. (3} PID = OVM 580B photoicnization detector, calibrated to 100 parts per million {ppm)
isobutylene. (4) ATD = At Time of Drilling.
\, NOLL ENWRONMENTA!« INC. 98-02-008. TSCOB.aa:1.03/11/89...7SCOB 4

DNR-00053018



:7LOG OF EXPLORATORY BLRING |

PROJECT NAME Tosco BORING NO. SB-2
LOCATION Former Bremerton Bulk Plant No. 1783 PAGE 10F 2
DRILLED BY Cascade Drilling, Inc. GROUND ELEV,
DRILL METHOD Hollow Stem Auger - TOTAL DEPTH 22.00°
LOGGED BY Mike Noll DATE COMPLETED 2/12/99
SAMPLE PiD BLOWS s ” -Q .
METHOD {ppm) PER -] g LITHOLOGIC
AND B INCHES ggg EE § gﬁ §§ DESCRIPTION
NUMBER e®- 521 3 8 g 8
! 4] 0 t0 5.0 feet: GRAVELLY SILT (ML}, and SANDY
i o SILT {ML), olive 1o olive brown, 80 to
80 percent low plasticity fines, b to 10 percent
[ g fine to medium sand, 10 to 15 percent fine to
< medium subrounded gravel, stiff, moist to wet.
[~ — : No odor.
sg-1 | 2.5 |10-30-30] $
- 5 1.1.1115.0 10 14.0 feet: SANDY SILT (ML), with thin

SILTY SAND (SM) interbeds, olive gray,
becoming tan to olive brown with some

1 ¢ ysllowish mottling below 9.5 feet, 90 to

] 95 percent low plasticity fines, 5 to 10 percent
fine sand, 10 percent fine subanguiar gravel at
8.0 1o 8.0 feet, stiff to very stiff, dry to moist.
s - No odor,

sg-2 | 1.5 | 6416

SB-3 2.5 |5-10-12

o
223201

sB-4 50 |12-15-25

SB-5 8 |650-50/3"| 10
SB6 | 4.5 |50-50/3" |
sg-7 | —— |45-50/3"| 3
| 14.0 to 22.0 feet: SILT {ML), gray to olive gray,
SB-8 10 |40-50/6" | 15 95 to 100 percent naonplastic to low plasticity
fines, trace fine sand, stiff to very stiff, dry to
- : moist. Some laminations and fine bads below
SB-9 2 40-50/5" | % ?}'gg :22:. Faint petroleurn-like odor at

SB-10 1.5 40-50

SB-11 6.5 55/6™

L T L)
sosag et
b4
et diebiitdstes

20

REMARKS
{1} Upper 4.0 faet of boring excavated by hand. (2} §B = Soll samples collected continuously, using 2-inch 0.D. split barral sampler driven
with a 200-pound hamimer dropped 3C-inches. {3) FID = OVM 5B0B photoionization detector, calibrated to 100 parts per million {ppm}

Isobutylens. {4) ATD = At Time of Drilling.

, NOLL ENVIRONMENTAL, INC. §9-02-009.TSCOB.s8:1.03/11/88.. TSCOB__4

DNR-00053019
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8 ‘&7 LOG OF EXPLORATORY B&RING h
PROJECT NAME Tosco BORING NO. sB-2
LOCATION Former Bremerton Bulk Plant No. 1783 PAGE 20F 2
DRILLED BY Cascade Drilling, Inc. GROUND ELEV,

DRILL METHOD  Hollow Stem Auger TOTAL DEPTH 22.00°
LOGGED BY Mike Noll DATE COMPLETED 2/12/98
SAMFPLE P BLOWS o
METHOD tppm} PER Seul wr| @ ] Ba LITHOLOGIC
AND 8 ICHES EEE EE § g E 5 % ’ DESCRIPTION
NUMEER §==1 2%/ 3 e Ec
: 14.0 1o 22.0 feet: SILT (ML), continued.
SB-12 4.5 B65/4" $
-_ Bottom of boring at 22.0 feet.
i 7 Boring backfilled with bentonite chips hydrated with
] - potable water.
. ] —
- 0 ———
= 35
| ]
: 40
REMARKS
{1} Upper 4.0 feet of baring excavated by hand. {2) SB = Soil samples coflected continuously, using 2-inch 0.D. split barral sampler driven
with a 200-pound hammer dropped 30-inches. (3) PID = OVM 5B0B photoionization detector, calibrated to 100 parts per million {ppm}
isobutylena. [(4) ATD = At Time of Drilling.
\WJNOLL ENVIRONMENTAL, INC. £9.02-000.TSC0B.£0:1,03/11/95. TSCOB_4

DNR-00053020



LOG OF EXPLORATORY B&
PROJECT NAME Tosco BORING NO. §B-3
LOCATION Former Bremerton Bulk Plant No. 1783 PAGE 10F2
DRILLED BY Cascade Drilling, Inc. GROUND ELEV.
DRILL METHOD Hollow Stem Auger TOTAL DEPTH 20.50¢
LOGGED BY Mike Noll DATE COMPLETED 2/12/99
SAMPLE PID BLOWS o
METHO fpprn PER g g a g g LITHOLOGIC
AND i i 6 INCHES ggg EE g § E § 5 DESCRIFTION
NUMBER B A e 8 ES
i 0 to 5.5 fest: SANDY SILT (ML}, tan to olive
i brown, 85 percent low plasticity fines,-
| § § percent fine sand, firm, moist. No odor.
SB-1 2 |17-23-25]
5 B
se2 | 5.5 [30-32-36] 411t H 5.5 to 8.0 feet: SILTY SAND (SM} and SANDY
i £ 11111 SILT (ML), interbeds, olive to olive gray, 50.to
EEREE 60 percent fine sand, 40 to 50 percent low
SB-3 4 |36-40-451 3 [T plasticity fines, medium dense tc dense, maist.
B i T No odor.
i ; 8.0 to 15.5 feet: SANDY SILT (ML), olive 1o olive
5B-4 4 40-42-48 1 brown with some brown and yeliowish brown
mottling, 95 percent nonplastic to low plasticity
_ fines, & percent fine sand, stiff to very stiff, dry
SB-5 2.5 40-35-49 B 10 - to moist. No odor.
] §
SB-6 5 |38-50/6" | 1

SB-7 8.1 |42-50/6" |

$SB-8 16 _BO/B"

15

1| 15.5 to 16.5 feet: SILTY SAND (SM), gray,
1. 50 percent fine sand, 50 percent nonplastic to
\ fow plasticity fines, very dense, moigt. Faint [

s8-8 4 50-60/B"

petroleum-like odor.

16.5 to 20.5 feet: SILT (ML), gray, 85 to
100 percent nonplastic fines, trace to § percent
fine sand, stiff to very stiff, dry. No odor.

] l 3 i
B
22232222 22929233 23202222222 3242032 2222

sB-10 | 11 |50-50/5" | H

SB-11 2 |50-50/4" |

1 v

20

REMARKS
{1} Upper 4.0 feet of boring excavated by hand. {2) SB = Soil samples collected continuously, using 2-inch O.D. split barrel sampler driven

with a 200-pound hammer dropped 30-inches. [31 PID = OVM 580B photolonizatlon detector, ealibrated to 100 parts par mililon {ppm)
Isobutylene. (4] ATD = At Time of Driling.

NOLL ENVIRONMENTAL, INC. £9.02-009.TSCOR.sa:1.03/11/99,..TSCOB_4

DNR-00053021



“."LOG OF EXPLORATORY BWRING

PROJECT NAME Tosco BORING NO. §B-3
LOCATION Former Bremerton Bulk Plant No. 1783 PAGE 20F 2
DRILLED BY Cascade Drilling, Inc. GROUND ELEV.
DRILL METHOD Holiow Stem Auger TOTAL DEPTH 20.50'
LOGGED BY Mike Moll DATE COMPLETED 2/12/98
SAMPLE D BLOWS o
METHOD |  (pom) PER Beulxr % 48 gz LITHOLOGIC
AND 6INCHES |B<p Eé = BE 83 DESCRIFTION
NUMBER G5= 58| 3 e E 8
i EasasdIIIIT 16.5 to 20.5 feet: SILT (ML), continued.
| . Bottom of boring at 20.5 fest.
] T Boring backfilled with bentonite chips hydrated with
X B potable water,
L. ] p—
R
. 30 —
- ] p—
! —
§ ]
40
REMARKS _
{1} Upper 4.0 feet of boring excavated by hand. {2) S8 = Sail samples collected continuously, using 2-inch 0.D. spiit barrel sampler driven
with 8 200-pound hammer dropped 30-incheés. {3} PID = OVM SBOB photolonization detector, calibrated to 100 parts per million {ppm)
isobutylene. {4} ATD = At Time of Driliing.

NOLL ENVIRONMENTAL, INC, §9-02-000. TSCOB.¢2:1.03/11/89. TSCOB 4

DNR-00053022
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710G OF EXPLORATORY BELRING

PROJECT NAME Tosco BORING NO. SC—~mw-4
LOCATION Former Bremerton Bulk Plant No. 1783 PAGE 10F 2
DRILLED BY Cascade Diilling, Inc. GROUND ELEV. 84.73'
DRILL METHOD Hollow Stem Auger TOTAL DEPTH 15.50"
LOGGED BY Mike Noil : DATE COMPLETED 2/12/88
SAMPLE PiD BLOWS . 1 | _ 9 :
METHOD tppm) PER @ - & LITHOLOGIC
AND 6 INCHES ggg EE g g 3 2 DESCRIPTION
KUMBER L a E ©
g+ Vid Oto 0.5 foot: SILTY GRAVEL {GM), olive gray, 78
5 to 80 percent fine to medium subangular gravel
2s: {crushed rock], § to 10 percent fine to coarse
2343 3hi sand, 10 to 20 percent low plasticity fines,
- - ses  Eeed medium denss, moist. {FILL)
- $31 EILY 0.5 to 9.0 fest: SANDY SILT (ML), olive to olive
i 3 Eg“j gray, some yellowish mottling below 8.0 feet,
A $384  pesd 88 to 95 percent nonplastic to low plasticity
. ~ " 2/19/99 o B e fines, B to 15 percent fine sand, stiff, dry to
SB-1 288 47-55 | 19/ R B M maoist, Strong petroleum-ike odor.
" 5 H el
SB-2 | 655 | 50-65 |
SB-3 | 666 | 50-60 |
sB4 | 665 | 50-60 | |
i 1 8.0 to 11.0feet: SILTY SAND {SM) and SANDY
B 10 SILT (ML) intarbeds, olive to olive gray,
SB-5 28 35-50 60 percent fine sand, 40 percent low plasticity
i v "fines, dense, moist. Some petroleurn-like odor.
-
. ATD 11.0 to 15.5 feet: SANDY SILT (ML), olive gray to
SRB-B 30 42-50/5" | gray, 80 to 95 percent low plasticity fines, 5 to
. , 10 percent fine sand, stiff, wet. Faint
B petroleum-like odor.
sB-7 | 78 |50/50/4" |
— 18
; ] Bottom of boring at 15.5 feet.
- —_
|
20 7 See Page 2 for Well Completion Details.
REMARKS
{1) Upper 4.0 feet of boring excavated by hand. (2] 88 = Soll samples collected continuously, using 2-inch G.D. split barrel sampler driven
with 8 200-pound hammer dropped 30-inches, {3} PID = OVM B80B photolonization detector, calibrated to 100 parts per milion {ppm}
isobutylene. (4} ATD = At Time of Drilling.
NOLL ENVIRONMENTAL, INC. 89.02.008 TSCOB.ge:1.03/11/98. .TSC0R

DNR-00053023
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PROJECT NAME Tosco

5
< LOG OF EXPLORATORY b¥

RING
BORING NO. SC—mw-4

LOCATION Former Bremerton Bulk Plant No. 1783 PAGE 20F2

DRILLED BY Cascade Drilling. Inc.
DRILL METHOD Hollow Stem Auger

LOGGED BY Mike Noll

GROUND ELEV. 94.73'
TOTAL DEPTH 15.60°
DATE COMPLETED 2/12/99

SAMPLE PiD BLOWS 1} '
METHOD |  (ppm) PER S5al =k i - g LITHOLOGIC
AND 8 INCHES ég 2 Eﬂf = Bg - DESCRIPTION
RUMBER R R a ES
WELL COMPLETION DETAILS:
0.2 to 5.2 feet: 2-inch-diameter, flush-threaded,
Schedule 40, PVC blank casing. .
i 5.2 to 16.2 feet: 2-inch-diameter, flush-threaded,
- Schedule 40, PVC well screen with 0.010-inch
- machined siots.
. 15.2 to 15.4 feet: 2-inch-diameter, Schedule 40,
PVC threaded end-cap. :
B 0 to 1.0 foot: concrets.
i 1.0 to 4.0 feet: bentonite chips hydrated with.
potable water.
" 4.0 to 15.5 feet: 20-40 Colorado silica sand.
REMARKS

(1} Upper 4.0 feet of boring excavated by hand. (2} SB = Soil samples collected continuously, using 2-inch O.D. split barrel sampler driven
with a 200-pound hammer dropped 30-inches. (3} PID = OVM 580B phatoionization detector, calibrated to 100 parts per million (ppm)

isobutylene. (4) ATD = At Time of Drilling.

NOLL ENVIRONMENTAL, INC,

£8.02.009. TSCOB,5a:1,03/11/80... TSCOB &
ST

DNR-00053024




210G OF EXPLORATORY BURING

PROJECT NAME Tosco BORING NO. SC-mw-5
LOCATION Former Bremerton Bulk Plant No. 1783 PAGE 10F2
DRILLED BY Cascade Drilling, Inc, GROUND ELEV. 84.92'
DRILL METHOD Hollow Stern Auger TOTAL DEPTH 16.00°
LOGGED BY ‘Mike Noll DATE COMPLETED 2/12/88
SAMPLE PID BLOWS . " ' “ Q.
zn LITHOLOGY
M:,H: ° el 6 u:z:zs § Eg EE é’ g é g 5 osscmmo?u
NUMEER &= 08| 3 8 ES

0 to 5.5 feet: SANDY SILT (ML), olive gray, 85 to
90 percent low plasticity fines, 10 to 15 percent

1§33 fine sand, trace to 5 percent fine to medium
gn subrounded gravel, stiff, moist. No odor.
3 i
4339 Bt
D
$B-1 0.5 70/6" S B
— B

1 5.5 to 11.5 feet: SILTY SAND (SM} and SANDY
SILT (ML) interbeds, olive gray to olive brown,
some yellowish brown mettling from 6.5 to
11.0 feet, 5O percent fins sand, 50 percent low
plasticity fines, dense, moist. No odor.

SB-2 ) 100/6"

sB-3 | O |50-50/5" |
\ | ¥
SB-4 0 |e0-50/3"{ 2/17/99

sB-5 | 0.5 |50-50/5"| 10

11.510 12.0 feet: SAND {SP], gray, 75 percent -

58-8 1 55-50/5"
fine to medium sand, 8 psrcent fine subrounded [

gravel, b to 10 percent low plasticity fines,
medium dense, wet. No odor.

12.0 to 16.0 feet: SANDY SILT (ML} and some
SILTY SAND (SM) interbeds, gray, 80 to
95 percent nonplastic 1o low plasticity fines, b

sB-7 | 0.5 |50-50/5"]

5B-8 50-50 : .
15 — to 20 percent fine sand, stiff to very stiff, moist.
No odor.
i ] Bottom of boring at 16.0 faet.
- —
. ]
20 ] See Page 2 for Well Completion Details.
REMARKS

{1} Upper 4.0 fest of boring excavated by hand. {2} SB = Soll samples collected continuously, using 2-inch ©.D. split barral sampler drivan
with a 200-pound hammer dropped 30-Inches, (3} PID = OVM BB0B photoionization detector, calibrated to 100 parts per million {ppm}
isobutylene. {4} ATD = At Time of Drilling.

. NOLL ENVIRONMENTAL, INC. 93.02-009, TSCOB,52:1,03/11/89.. TSCOB__4

DNR-00053025



- LOG OF EXPLORATORY BaRING
PROJECT NAME Tosco BORING NO. SC-' MW-B
LOCATION Former Bremerton Bulk Plant No. 1783 PAGE 20F2
DRILLED BY Cascade Drilling. Inc. GROUND ELEV. 84.92°
DRILL METHOD Hollow Stem Auger TOTAL DEPTH 16.00°
LOGGED BY Mike Noll DATE COMPLETED 2/12/89
SAMPLE P BLOWS g
METHOD fppm) PER 8 B4l £R g 48 BE LITHOLOGIC
AND émcues |8<p E;E H g g3 DESCRIPTION
NUMBER g=-) 88| F o ES
T WELL COMPLETION DETAILS:
7 0.2 to B.2 feet: 2-inch-diameter, flush-threaded,
: ] Schedule 40, PVC blank casing.
- - 5.2 t0 15.2 feet: 2-inch-diameter, flush-threaded,
- — Scheduls 40, PVC well screen with 0.010-inch
- - machined slots.
3 — 15.2 10 15.4 fest: 2-inch-diameter, Schedule 40,
- — PVC threaded end-cap.
—_ 25 ] 0 to 1.0 foot: concrete,
i 1 1.0 10 4.0 feet: bentonite chips hydrated with
potable water.
] 4.0 to 16.0 feet: 20-40 Colorado silica sand.
- R
. 30 —
" 35 JU—
40
REMARKS
{1} Upper 4.0 teet of boring excavated by hand, (2} SB = Soil samples collected continuously, using 2-inch 0.D. split barrel sampler driven
with a 200-pound hammer dropped 30-inches. (3} PID = OV 580B photoionization detectar, calibrated to 100 parts per million {ppm}
isobutylens, {4} ATD = At Time of Drilling. .
NOLL ENVIRONMENTAL, INC. 89.02.009.TSCOB,52:1.03(11/93...TSCOB__4

DNR-00053026



LOG OF EXPLORATORY BORING

PROJECT NAME Toscol/Former Bremerton Bulk Plant #1783 BORING NO. SC-mMw-6
LOCATION Bremerton, Washington PAGE 10F1
DRILLED BY GeoTech Explorations, Inc. TOC ELEV. 89.69°
DRILL METHOD Hollow Stem Auger TOTAL DEPTH 15.50°
LOGGED BY Mike Noll DATE COMPLETED 3/31/00
SAMPLE [l ) BLOWS o @ g % " LTHOLOGIC
NUMBER teprmd PER ggg EE ;'1 g8 DESCRIPTION
8 INCHES g; _Ez § gE gg
\0 10 0.2 foot: ASPHALT {AS) f

0.2 to 0.5 foot: SILTY GRAVEL {GM), brown,
70 percent fine to medium angular gravel
{crushed rock), 30 percent low plasticity fines,
rnedium dense, moist. No odor.

- 0.5 to 7.0 feet: SANDY SILT WITH GRAVEL (ML),
| olive gray to gray; some blueish gray staining,
: 60 to 70 percent low plasticity fines, 20 to
40 percent fine and some medium to coarse
'L, sand, 5 to 15 percent fine to medium ;
subrounded gravel, stiff to moderately stiff, i
moist. Some petroleum-fike odor and stalning. ¢

7.0 to0 13.0 feet: SILT WITH SAND (ML), ofive to
olive gray, some yellowish orange mottling,
98 percent nonplastic to low plasticity fines,
5 percent fine sand, stiff, moist. No odor.

LI et

TV
b

e
Py 0 o 94
o

Mwe-5.5 0.7 5-7-9 [

r
r——

MWE-10] o 7-8-10
AN

b

rlﬁllclﬁl

4 13.0 to 155 feet: SILTY GRAVEL WITH SAND
{GM), olive to olive-gray, 75 to 80 percent fine
to medium and some coarse subangular to
subrounded gravel, 15 to 20 percent low /

L]
-2
= K
o
O o)
Y 2.
' oy
jal\\\
b
i

)
&

NI lUtHH[HHIHH‘Hljjll_l._f__l_‘]___d_lr_i_l,l_ﬂ‘nl_}ﬂ_["l‘ll!

MWE-16, - 18

plasticity fines, b to 10 percent fing to coarse
sand, dense, wet. {GLACIAL DRIFT} No odor.

Total depth drilled = 15.6 fest.
Total depth sampled = 15.5 feet.

WELL COMPLETION DETAILS

0 to 5.0 feet: Z-inch diameter, flush-threaded,
Schadule 40 PVC blank casing.

8.0 to 15.0 feet: 2-inch diameter, flush-threaded,
Schedule 40 PYC well screen with 0.010-inch
machined slots.

15.0 to 15.5 feet: 2-inch dxameter, flush-threaded,
Schedule 40 tapered PVC endcap.

i‘lirlr’lf]lv_flll

xlﬁlﬂlllr(

0 to 1.0 foot: concrete,

1.0 to 3.5 feet: bentonite chips hydrated with
potable water.

3.5 to 16.b feet: 10-20 Colorado silica sand.

LR el 3

i

30

REMARKS

{1} Soll samples collectad using & 2-Inch 0.0, split epoon sampler driven using & 140—pound hammer dropped 30 lnches
{2} PID = photolondzation detector, callbratad to 100 parts per milion lscbutylens, (3} ATD = At Time of Driliing. {4} TOC = Top of PVC

cashig. {B) - = Not measured {insufficlent sample volums].

NOLL ENVIRONMENTAL, INC, - JOSBR ods:2 04/27)00. TOSBR 4

DNR-00053027



LOG OF EXPLORATORY BORING R

PROJECT NAME Tosco/Former Bremerton Bulk Plant #1783 BORING NO. g_" MW-7
LOCATION Bremerton, Washington PAGE 1 OF 1
DRILLED BY GeoTech Explorations, Inc. TOC ELEV. 90.52"
DRILL METHOD Hollow Stem Auger TOTAL DEPTH 16.00°
LOGGED BY Mike Noll i DATE COMPLETED 3/31/00

SAMPLE PID BLows
NUMBER {ppm} PER
6 INCHES

LITHOLOGIC
DESCRIPTION

GROUND
WATER
DEPTH
IN FEET
SAMPLES
WELL
DETAILS
LITHOLOGIC
COLUMN

LEVELS

0 to 0.b foot: SILTY GRAVEL (GM), brown, 80 to
85 percent fine to medium and some coarse
angular gravel {crushed rock), 5 to 10 percent
fine to coarse sand, 10 to 15 percent nonplastic
fines, medium dense, dry to moist. No odor.

0 5 to 4.0 feet: SILT WITH GRAVEL (ML}, olive,
some yellowish mottling, 80 to 90 percent low
plasticity fines, 5 to 10 percent fine to medium
and some coarse sand, b to 10 percent fine to
medium subrounded gravel, stiff, dry to moist.
No odor. orle el 7

4.0 to 14.5 feet: SILT WITH SAND (ML), olive,
some yellowish to yellowish orange mottling, 80
to 80 percent nonplastic fines, 10 to 20 percent
fine sand, trace to 5 percent fine to medium
subangular to subrounded gravel, stiff, dry to
moist, some organics at 5 to 7 feet, some thin
|enses of fine sand at 10 to 11 feet. No odor.

Ok [
 HHHHT] 14510 16.0 feet: SILT (ML), gray, 95t0 .
N P 100 percent nonplastic fines, trace to 5§ percent
fine sand, stiff to very stiff, dry, some thin
sandy laminations. Qp/,é ¥
Total depth drilled = 16.0 feet.
Total depth sampled = 16.0 feet.

MW7-5.§ 0.7 | 2510
>

T C FET N B & A% 8

|

cammmmmewm—

[ 4/4/00

Mw7-10| 0.7 | 3-87
W

15
MW7-15{ - 6-7

i

) I LI ' ) N s (S G ' :

WELL COMPLETION DETAILS

O to 4.7 feet: 2-inch diameter, flush-threaded,
Schedule 40 PVC blank casing.

4.7 to 14.7 feet: 2-inch diameter, flush-threaded,
Schedule 40 PVC well screen with 0.010-inch
machined slots.

14.7 to 15.2 feet: 2-inch diameter, flush-threaded,
Schedule 40 tapered PVC endcap.

1 | | i o I o
N
o

IR ERARAARR RN SRR A

0 to 1.0 foot: concrete.

1.0 to 3.5 feet: bentonite chips hydrated with
potable water.

3.6 to 16.0 feet: 10-20-Colorado silica sand.

= k) ‘ T rj oy

30— - =

REMARKS

{1} Soll samples collected using a 2-Inch 0.D. split spoon sampler driven using a 140-pound hammer dropped 30 inches.
{2) PID = photoionization detector, calibrated to 100 parts per millfion Isobutylene. {3) TOC = Top of PVC casing. {4) ~ = Not measured
{insufficlent sample velurns).

. NOLL ENVIRONMENTAL, INC. . TOSBR.gde:2.04127/00. TOSER__J

DNR-00053028



LOG OF EXPLORATORY BORING

PROJECT NAME Tosco/Former Bremerton Bulk Plant #1783 BORING NO. = MW-8
LOCATION Bremerton, Washington PAGE 1 OF 2
DRILLED BY GeoTech Explorations, Inc. TOC ELEV. 92.22'
DRILL METHOD Hollow Stem Auger TOTAL DEPTH 16.50"
LOGGED BY Mike Noll DATE COMPLETED 3/30/00
SAMPLE P BLOWS o @ q g = )
WUMEER {ppm) PER  IZE i s o 2 &= LITHOLOGIS
6 INCHES ggg gg g g & g g. DESCRIPTION
[ - 3 TP 0 to 2.0 feet: SILTY GRAVEL (GM), olive brown to
i ] 0‘1 4|  brown, 75 percent fine to medium angular
] FAdd gravel {crushed rock), some subrounded grave!, r
~ = i 20 to 25 percent low plasticity fines, trace to
WMWB 2.5 64 GRAB i 15;: $ T 5 percent fine to coarse sand, medium dense, ][
i R AR o RN \ moist. No odor, _1
- g i 12.0 to 3.0 feets SILT AND CLAYEY SILT (ML), tan, I

becoming gray with yellowish brown mottling,
80 to 85 percent medium plasticity fines, 5 to
10 percent fine to coarse sand, 5 to 10 percent h

NS - 20-50-47 [

fine to medium subrounded gravel, stiff, moist.
m_Petruleum-like odor from 2.5 to 3 feet.

3.0 10 3.5 feet: SILTY SAND (SM}, gray,

70 percent fine sand, 20 to 25 percent low
plasticity fines, B to 10 percent fine to medium
subrounded gravel, medium dense, moist. Some
petroleum-iiks odor.

3.5 to 4.5 feet: SILTY GRAVEL (GM], gray, 60 to
65 percent fine to medium subrounded gravel,
20 to 30 percent low plasticity fines, 5 to
10 pearcent fine to coarse sand, dense, moist,
AL 1! Faint petroleum-like odor.

] 4.5 to 6.5 feet: GRAVELLY SILT (ML), gray to
' oliva, BO to 85 percent low plasticity fines, 15
to 20 percent fine to medium subrounded
gravel, B to 10 percent fine to medium sand,
81iff, moist to wet. Faintpetroleum-like odor.

6.5 to 8.0 feel: SILTY SAND WITH GRAVEL [SM},
olive, BO to 60 percent fine to medium and
some coarse sand, 30 to 40 percent low
plasticity fines, 5§ to 10 percent fine to medium
subrounded gravel, dense, moist to wet. No
odor.

2.0 t0 9.5 feet: GRAVELLY SILT WITH SAND
{ML), olive to tan, 80 percent low plasticity
fines, b to 10 percent fine to medium
subrounded gravel, trace sand, stiff, moist. No
odor.

9.5 1o 16.5 feet: SILT WITH SAND (ML), olive to
gray, some yellowish mottling, 95 percent low
plasticity to nonplastic fines, trace to § percent

mwg-7.8 0.7 7-951 2
mp

Mws-10] 0 |[13-13-15
Q)

{4 ‘ﬁ T8 ‘
| g« % K
58 E
LU0 | | i 1)
T .
x -
R

15

MW8-15 0 8-3-12
O

Iill11l[1TrTlTlllﬁli|11

20

Ty "l"l‘ﬁl

NN

30

REMARKS .

{1} Soll samples collected using a 2-Inch 0.D. spilt spoon sampler driven using & 140-pound hammer dropped 30 Inches,

{21 PID = photolanfzation detector, calibrated to 100 parts per millions Isobutylens, {3) ATD = At Time of Drilling. {4} TOC = Top of PVC
castng. (5] ~ = Not measured {insufficlant sample volumel. (8] N$ = No sampls recovared. (7) GRAB = Grab =oll sample collzcted from

hand auger bucket.

L NOLL ENVIRONMENTAL, INC. ‘ - TOSBR.gds:2 04127/00. TOSER 4
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' 1 LOG OF EXPLORATORY BORING )
PROJECT NAME Tosco/Former Bramerton Bulk Plant #1783 BORING NO. SC Mw-8
LOCATION Bremerton, Washington PAGE 20F 2
DRILLED BY GeoTech Explorations, Inc. TOC ELEV. 892,22
DRILL METHOD Hollow Stem Auger ) TOTAL DEPTH 16.50°
LOGGED BY Mike Noll DATE COMPLETED 3/30/00

SAMPLE FD BLOwWS . B o
NUMBER |  (ppmi IR T :E i 53 gz LITHOLOGIC
B 14 a =l o DESCAIPTIO
& NCHES §§§ %E'E gE gé SCRIPTION
. - sand, stiff, dry to moist, soms thin laminations
i . at 14 to 16.5 feet. No odor.
- - Total depth drilled = 16.5 feet.
N T Total depth sampled = 16.5 feet.
! ] WELL COMPLETION DETAILS
a 35 . 4 0 to 4.7 feet: 2-inch diameter, flush-threaded,
: e Schedule 40 PYC blank casing.
- - 4.7 tp 14.7 feet: 2-inch diameter, flush-threaded,
- Schedule 40 PVC well screen with 0.010-inch
+ — machined slots.
| . 14.7 to 16.2 feet: 2-inch diameter, flush-threaded,
. - Schedule 40 tapered PVC endcap.
A
- 40 5 0 to 1.0 foot: concrete. ‘
- - 1.0 to 3.5 fest: bentonite chips hydrated with
i o . potable water.
n o 3.5 to 16.6 feet: 10-20 Colorado silica sand.
- 45 —|
| —
A
K 50 i
I ]
5 -
- 55 —
- ]
g0
REMARBKS .
(1} Soll samples collected using a 2-Inch 0.D. split spoon sampler driven using a 140-pound hammer dropped 30 Inches.
(2) PID = photolonkzation detectar, calibrated to 100 parts per million lsobutylene, {3) ATD = At Time of Drilling, (4) TOC = Top of PVC
casing, (6) ~ = Not measured {Insufficlent sample volume). (6) N3 = No sample recovered, {7) GRAB = Grab soll sample collected from
hand auger bucket.

L, NOLL ENVIRONMENTAL, INC, YOSER ads:2.04/27/00. TOSER 4

DNR-00053030



LOCATION Bremerton, Washington
DRILLED BY ‘GeoTech Explorations, Inc.
DRILL METHOD Hollow Stam Auger
LOGGED BY Mike Noll :

LOG OF EXPLORATORY BORING
PROJECT NAME Tosco/Former Bremerton Bulk Plant #1783

BORING NO. S(~ MW-9
PAGE 10F 1
TOEG ELEV, 95.55'
TOTAL DEPTH 15.50"
DATE COMPLETED 3/30/00

SAMPLE Fio BLOWS
NUMBER {ppm} PER
’ 8 INCHES

GROUND
WATER
LBVELS

DEPTH
M FEET
SAMPLES

LITHOLDOIC
COLUMN

LitHoLoaIC
DESCRIPTION

MWS-3.8 7.8 GRAB

AMWS-5.8 BO 22-36-50
22 gu

[ | 441%‘
L

- 10

MWS-10, 0.7 [15-21-40f . p
X apheo

MWS-18] - 25 [ 18

0 1o 0.5 foot: SILTY GRAVEL (GM]}, brown,

80 percent fine to medium angular gravel

1. {crushed rock), 20 percent low plasticity fines,
’ \ medium dense, moist. No odor, _J

11110510 1.0 foot: SANDY GRAVEL WITH SILT (GP),

olive, some yellowish mottling, 70 to 75 percent
fins to medium subrounded gravel, 15 1o

20 percent fine to coarse sand, 5 to 10 percent
nonplastic fines, medium dense, dry to moist.
No odor.

|1 {] 1.0t0 10.5 feet: SILTY SAND WITH GRAVEL

{SM}, gray, 50 to 80 percent fine to medium
and some coarse sand, 20 to 30 percent low
plasticity fines, trace to 20 percent fine to

medium and some coarse subrounded gravel,
dense to medium dense, moist. Some fine
laminations at 10 fest. Some petroleum-like odor
at b to 7 feet. No odor at 10 feet.

10.5 to 15.5 feet: SILT ML), olive with some
reddish staining, becoming gray to dark gray, 80
to 95 percent low plasticity to nonplastic fines,
5 to 15 percent fine sand, trace gravel, stiff to

T r°

20

T

l[lrlvlrl

25

NI T T ™™

UL A R

very stiff, moist to wet, becoming dry to moist
at 15 fest, some fine laminations. No odor.

f

Total depth drilled = 15.5 feet.
Total depth sampled = 15.5 feet.

WELL COMPLETION DETAILS

0 to 4,7 feet: 2-inch diameter, flush-threaded,
Schedule 40 PVC blank casing.

4,7 to 14.7 feet: 2-inch diameter, flush-threaded,
Bchedule 40 PVC well screen with 0.010-inch
machined slots.

14.7 to 15.2 feet: 2-inch diameter, flush-threaded,;
Schedule 40 tapered PVC endcap.

0 to 1.0 foot: concrete,

1.0 to 3.5 feet: bentonite chips hydrated with
potable water.

3.6 1o 15.5 feet: 10-20 Colorado silica sand,

30

REMARKS
{1) Soll samples collected using a 2-Inch 0.D, spilt spoon sampler

L, NOLL ENVIRONMENTAL, INC,

driven using a 140-pound hammer dropped 30 Inchas,
{2} PID = photoionization detactor, eafibrated to 100 parts per million Isobutylens. {3} ATD = At Time of Diilling. (4) TOC = Top of PVC
caslng, (6)~ = Mot measured {insufficlent sample volume). {6} GRAB = Grab soll sample collected from hand auger huckst.’

SOSBH adsi2 D4J20/00. TOCHR &

DNR-00053031
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4823-501-01 GEI_ENVWELL 2.1.0 P\\1823501\01\FINALS\E8235018.GPJ GEIVZ 2 GBT 10/7/02

~ B
Datel Logged Checked :
Dorets) 12/04/01 By Scott L. McDonald By Marsi M. Beeson
¢ ’ . Drilfing Sampling
Difing  Geo-Tech Explorations, Inc. | paie, Hollow-stem Auger Pl SPT
Total Boring 215 Hammer 140 Ibs. (Ib) hammer/ 30" (in) | priting Geoprobe® Model 5400
Depth {ft) : Data drop Equipment :
Well Top of Well Groundwater
Depth (ft) 200 Elevation (ft) Level {ft. bgs) 14.5
System/ Not Determined/Net
| Datum Determined /
[ SAMPLES 5 WELL ]
. & CONSTRUCTION
£ >
= = g Threaded
£ 3| % MATERIAL DESCRIPTION Se | W
5 5 E‘ﬁ g E’ %’ § £ ) g mopument
e S8z 7§l 3 8153
£ =il & v | Ik-
0 _Approximately 6 inches asphalt concrete
i Brown fine to coarse grave! with sand and silt (dense, ncrete
™\__moist) (fll) NS | <100
Brown silty fine to coarse sand with gravel (dense, Bentonite
7 B moist) soal
Y 2nch,
’*;!CA 12] 28 2 \-,\\ I § /, < 88 | <100 Schedule 40
s PVC casing
el O
5-1jCA| 4 ‘(20 1 = " — N8 | <100
R S ML " Brown sandy silt, accasional gravel {3tiff, moist) E
| 18l 15 ] ] NS | <100
Sl Dl PVG soreen,
- - - SRCh e @.010dnch
o) slotwidih
10 m] 18] 15 Grades to silt with sand = NS | <00
i ] \\&/ - i
i 18} 23 5 NS (% J NS | <100 | f.
Grades to gray |
-! ::.:
15—] 18] B s | oo .
‘ NS | <100
4] 18] 25 5 |
20—] - - T bemotwar
| 18! 30 i NS | <100 at 20.0 feel
i | Boring completed at 21.5 feet on 12/04/01 i
Groundwater encountered at approximately 14.5 feet
] during drilling i
1 § ! ]
25 -J b -
Note: See Figure A-2 for explanation of symbals
Headspace vapor concentrations taken using a Bacherach TLV Sniffer.

A " LY ab .
: e ﬂ
LOG OF MONITORING WELLIMW-10

Project; Tosco Corporation
G . .
Geo %@ﬁEngineers Project Location: Bremerton, Washington Figure: A-20
| e Project Number: 4823-501-01 heel 1001 |

DNR-00053032



USCS SYMBOLS
MAJOR DIVISIONS TYPICAL DESCRTIPTIONS MOISTURE CONTENT
GRAPH | LETTERS
ESpph—-——_
Fes O “ ow . |WELL-GRAOED GRAVELS, AND GRAVEL-SAND MIXTURES, WITH t-gv - ABSENCE OF MOISTURE, DUSTY, ORY
CRAVELAD ceancraves P © < LITTLE DR NO FINES GONTENT. THE TOUCH
GRAVELLY SOILS -
L 2 . ap POORLY-GRADED GRAVELS, AND GRAVEL-SAND MDTURES,
o ornoFnEn P ® WMTHLITILE GR JO-FRNES CONTENT. DABF « PERCEPTIBLE MOISTURE, BUT
CONRSE-GRAINE AITLE
SOLE loEL.0ow OPTIMUM MOISTURE CONTENT FOR
® ‘ ®f } ' COMPACTION, NO FREE WATER.
MORE THAN 50% OR L o ¥ GM SILTY GRAVELS, AND GRAVEL-SAND-SILT MIXTURES,
COARSE BRACTION GRAVELS WITH FINES|
RETAINED ON NO, APPRECABLE 7—_ %
SIEVE el CLAYEY GRAVELS, AND GRAVEL-SAND-CLAY MIKTURES.
AUOUNT OF FINES) ] : [MOIBT - PERCEPTIELE MOIETURE, AT ABOUT
LA - OPTIMUM MOISTURE CONTENT FOR
e T e WELL-GRADED SANDS, AND GRAVELLY SANDS, WITH UTTLE | |FOMPACTION. NO FREE WATER.
CLEANBANDS %, =g Py SW laRNO FINES CONTENT.
SAMD AMD SANDY . e -
SORS
- e . POORLY-GRADED SANDS, AND GRAVEL-SAND MIXTURES, WITH
B MOAE THAN 50% LITTLE OR NO FINES)| : . sp LITTLE OR MO FINES CONTENT. . - VISIBLE FREE WATER IN SAMPLE.
& OF MATERIML IS FROBARLY ABOVE OPTIMUI MOISTURE
mam LMo NTENT FOR COMPACTION,
MORE THAK So% or] SANDS WITH FINgs: |71 SM  [BITY SANDS, AND BRTY SAND -SILT MIXTURES.
E) COARSE FRACTION
= PASSING ONND. 4
SEVE m‘gﬁﬁ‘fgg‘:‘ﬁs’ 5C 51 AYEY SANDS, AND BAND-CLAY MIXTURES.
ESTIMATED SOIL
BORGANIC GILTS AND VERY FINE SANDS, ROGK FLOUR, BILTY PERCENTAGES
2 ML R CLAYEY FINE SANDS, OR GLAYEY SILTS WITH SLIGHT
. FLASTICITY. TRACE -G YOS %
- INDRGARIG GLAYS OF LOW TO MECIUM PLASTIGITY,
FINEGRAINED! | 51175 AMD C44YS l'QU‘TDmLESS cL GRAVELLY CLAYS, SANISY CLAYS, BILTY CLAYS, AND LEAN SUGHTLY -5TO 12%
CLAYS.
- ORGANIC LTS AND CRGANIC SILTY GLAYS OF LOW O MODIFIER -
- 0L laasmeny. @ILTY, Bapy) B TO X%
INGRGAME SILTS, MIDACEOUS OR DIATOMACEGUS FINE
=2 MH SANDS OR SILTY SOILE. VERY - 30 TO 50 %
’ MORE THAN 50%
N OF MATERIAL 18 LIUID LT
- St B AN | SLTSANDOUAYS | oSN oH INDREANIS CLAYS OF HIGH PLABTICITY.
0,200 SIEVE ;
_ N RELATIVE SOIL DENSITY
A ORGANIC CLAYS OF MEDIUM TO HIGH PLASTICITY AND ’
: oH CRGANIE SILTS, AND CONSISTENCY
HIGHLY ORGANIC SOILS A AACA PT P P SOILS WITH HISH NATURAL ORGANICG £o SOILS
- M AN_AY
§ HOTE: DUAL SYMBOLS (GR/GM) ARE USED TO INDICATE BORDERLINE SOL CLASSIFICATIONS. DENSITY ET ng'f PER
FIELD MEASUREMENTS WELL CONSTRUCTION SOOI SAMPLES VERY LOOSE 6704
® LOOSE 47010
S Z WATER LEVEL OBSERVED DURING CONCRETE SPLIT-SPOON SAMPLE, (2-
; a4 DRILLNG, INGH 0.0.) 140 L8 MEDIUKS DENSE 1070 %
& HAMMER, [STANDARD
l 8PN DENSE WTO S
STATIC WATER LEVEL MEASURED
- - AFTER DRILLING, ' ) .
SOUD SCHEDULE 40 PVC WELL SPLIT-SPOON SAMPLE, (3]
CASING AND BENTONITE SEAL INGH 0.0} 148 OR 200 LB, VERY DENSE GREATER THAN 50
z ! HAMMER (NON-
S WATER SEEPAGE STANDARD SPT)
I FINE-GRAINED SOULS
. BOLID SCHEOULE 40 PYE WELL !\ /7! PIRECT-PUSH SAMPLE, -
5 CASING AND SAND FILTER PACK A USING EITHER SPLIT-
3 LABORATORY TESTS ¥\ sPoonsorAcrYLC consisTENcy  SELBLOWS PER
g - STENCY S--esbtinlER
M= MOISURE CONTENT (%) LIMERS FooT
_ - GRAB SAMPLE FROM VERY SOFT 1TO2
Psi i
- D DRY DENSITY (PSF) :ég;?&”:%;g :;“;r’c% AUBGER FLIGHTE OR HAKD
Ty= TORVANE AURER BOFT 2T04
Pp= FOUKET PENETROMETER MEDIUM STIFE 4708
- STIFF 87015
G5= SRAINSIZE BENTONITE NO SAMPLE RECOVERY
k] G2= % PASSHING NO. 200 SIEVE VERY STIFF 157030
A= ATTERBERSG LTS HARD GREATER THAN 30
of
3
: LK, . BORING LOG AND WELL SYMBOL LEGEND
- GEOSCIENCE MANAGEMENT, INC. FC FUELS TERMINAL PROPERTY
ENVIRONMENTAL CONSULTING SERVICES
- 80Y 156TH STREET NE . 1702 PENNSYLVANIA AVENUE
: ARLINGTON, WA 98223 BREMERTON, WA

[ SV
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S~
- Geologist: HW Small [ Date Began: ~ 6/2/04 Boring No.: MWw-44
2 SER-AEIRENEARPERERTE I | e Cascade Drilling | Date End: ~ 6/2/04 | Casing Eleyation:  94.77
800 156TH SIREET NE L .
ARLINGTON, WA 98223 Drill Rig: Limited Access B61 | Total Depth: 15.5 Feef Depth to Water: 11 Feet
5 5
g -
& = § ‘E § £
= 8 i 3 < S
g !,% B S ) 3
= B , S = 9 : ~ S
& 2 Soil Description 2 |B 2 g a g
e - © =2
G o & 18 = g | = §
Hard, damp, gray and oxidized brown, very fine I I
sandy SILT. | | o
5 ML i A 50 | s 3 B
R 20 | s2 | 150 {3
Very dense, moist, gray, slightly silty, fine B 50 i
SP SAND.
Moderate petroleum-likeodor, | B
_ Hard, moist, brown, clayey SILT. | %
| W so 5-3 5 F
3 2
ML - 7
i 10 s0 | sa | 20
Very dense, wet, gray, very silty, fine sand, B ]
sp | W 50 S5 |- 10
4 "'Hard, wet, brown, slightly clayey SILT. B g
f ) B s S-6 25
5 Completion Notes: SITE:
3 Installed 10 feet of 2-inch, 10-slot PVC well screen surrounded by 2-12 sifica sand. FC Fuels Terminal Inves tigation
Hydrated bentonite seal and flush-mounted surface monument. 1702 P. ennsyl vania Avenue
2 Bremerton, WA
4
;_ Project No.: 3057.02 | Page: 1
3
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bt — - SC-
: Geologist: HW Small | Date Began:  6/2/04 Boring No.: MW-11
s Ggﬁ;‘gmﬁ%ﬁﬁg’mc‘ Driller: Cascade Driiling | Date Bnd: 6/2/04 Casing Elevation: 93.60
809 156TH SIREET NE T T
™ ARLINGTON, ®A 95223 Drill Rig: Limited Access B61 | Total Depth: . 15.5 Feef Depth to Water; 16 Feet
3
5 o3
¥ :§ : E 2 g Y
b by ¥ = = S
8 sy 5 O ¥ 3
3 & 2 Soil Description € 18 3 g a &
S S &8 S 81 8 |3
H O e n’e d H =
e '. ) GpP Gravel Fill | fa
i3 _.___q' ——— e et — — s - —t gy g
Hard, damp to moist, gray and oxidized brawn
e slightly fine sandy, clayey SILT. n B
3 B 15
25 S-1 <1
% B B 30
B BRE
3 2 21 82 <t |
30
ML ,7 —
7 AU B 50 s-3 <1
3 ¢
5 — 10 28
R 50 §-4 <1
L
R N - S-5 <1
Very dense, wet, gray, very silty, fine SAND, :
3 Sp - -
? “ — 13 ? 50 | 86 | <
5 Completion Notes: SITE:
., Tnstalled 10 feet of 2-inch, 10-slot PVC well screen surrounded by 2-12 silica sand. FC Fuels Terminal I nvestigation
Hydrated bentonite seal and flush-mounted surface manument. 1702 P ennsylvam' a Avenue
2 Bremerton, WA
:
S Project No.: 3057.02 | Page: 1
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i Geologist: HW Small | Date Began:  6/2/04 Boring No.: MW-12
B M s ses” | Driller: Cascade Drilling | Date End: ~ 6/2/04 | Casing Elevation:  95.83
809 156TH STREET NE N
ARLINGTON, WA 96223 Drill Rig: Limited Access B61 | Total Depth: 15.5 Feef Depth to Water: 7 Feet
5
N K] =y
5] 1 -3 2 -
2 2 = S -
5 B . o s |5 © K 2
5 3 Soil Description 2|y 3 & a &
3 S 2 |8 & 3 T |8
e 8'e Gravel Fill. N
° 0.:. GP
] Hard, damp, gray-and oxidized brown, very fine B 7]
sandy SILT,
r- - 1]
ML B ﬂ 50 §-1 <1
" Very dense, moist, gray, slightly silty, fine 5 —F 50 82 <1
SAND. -
SP B
Moderate petroleum-like odor. - N
Hard, moist, brown, clayey SILT. B ~h 50 S-3 10
ML -
— 10 Jﬁ 50 | sS4 4
Very dense, wet, gray, very silty, fine sand, B B
L
SP . B 0 | ss | o«
Hard, wet, brown, slightly clayey SILT. ~ T
ML | 5]
! B s S-6 <1
I
Completion Notes: SITE:
Installed 10 feet of 2-inch, 10-slot PVC well screen surrounded by 2-12 silica sand. FC Fuels Terminal Investi & ation
Hydrated bentonite seal and flush-mounted surface monument. 1702 P ennsylvania Avernue
Bremerion, W4
Project No.: 3057.02 | Page: 1
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AYe
. Geologist: HW Small | Date Began:  6/10/04 | Boring No.. MWw-13
i ‘ g
@ Gm?ﬁimﬁ?;&c' Driller: Cascade Drilling | Date End: 6/10/04 | Casing Elevation: 90.80
809 1567 SIREET NE - -
ARLINGTON, WA 98223 Drill Rig: Limited Access B61 | Total Depth: 15.5 Feet Depth to Water: 9 Feet
]
] k] -
L § & | 3 g
S 5 3 E3 =
8] My ]
& % . L. 3 Q 2 -
<3 2 Soil Description 2 |5 2 8 3
X = o g' 3 § S| S
& Q fa > ) 12} By ]
s ’ﬁq GP Gravel Fill - =T
] Stiff, damp to moist, tan and oxidized brown, 2 ] o I
slightly fine sandy, clayey SILT. :
T
3 - — ;
ML ] &
— 5 3
= L 4 5-1 <] :':::
: 5
s —} r:'-." '_:::"
R, i TP .
s Dense, wet, gray-brown, silty/,ﬁne SAND, with .
N fine scattered gravels. 7 | _
LM/{ - 10
: ") o
3 20 s2 <1
5 21
E Hard, moist to wet, tan and oxidized brown, 7]
finely laminated, trace fo slightly fine sandy, - ]
%z clayey SILT. “
3 ML U
3 O
= | B s | s <1
;g
3 Completion Notes: SITE:
o | imstalled 10 feet of 2-inch, 10-slot PVC well screen surrounded by 2-12 silica send. FC Fuyels Terminal Investigation
Hydrated bentonite seal and flush-mounted surface monument. 1702 P ennsylvania Avenue
5 Bremerton, WA
g L Project No.: 3057.02 | Page: ' 1

Brsen
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Installed 10 feet of 2-inch, 10-slot PVC well screen surronnded by 2-12 silica sand.
Hydrated bentonite seal and flush-mounted surface mopument.

FC Fuels Terminal Investigation
1702 Pennsylvania Avenue

Bremerton, WA

Geologist: HW Small | Date Began:  6/10/04 | Boring No.:sc Mw-14
GEOSCIENCE MANAGEMENT, INC, . gt . .
EVWRONMI;HAL CSNSW‘WG smfms Dnller_: Cascade Drilling | Date End: 6/10/04 | Casing Elevation: 89.12
809 156TH STREET NE
ARLNGTON, WA 98223 Drill Rig; Limited Access B61 | Total Depth: 15.5 Feef Depth to Water: 13 Feet
’ 3
5 3 -0
y | § g e | 3
o 3 g 3 =
8 S , .y = |3 © 2
g g Soil Description E |% 2 2 a
S_I 3 g3 = | 8| =
epeqg GP Gravel Fil_ -
T R Very dense, damp, light brown, fine SAND, n B
’
: -
. L ]
i
» L -
5 SM
;3
; ST so | s1 | <
Hgi'd,d_amE"tF moist, tan and oxidized brown, B ]
clayey SILT, with occassional sand interbeds up = _
to 1-inch thick.
B 10] 50 S-2 <1
ML = —
S —‘5“‘_ 50 $-3 <1
- =
—
Completion Notes: SITE:

Project No.:

3057.02 | Page:

DNR-00053038
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N Geologist: HW Small | Date Began:  6/10/04 | Boring No.: MW-15
O NG - | Driller: Cascade Drilling | Date End: ~ 6/10/04 | Casing Elevation:  88.89
809 156TH SIREET NE T
ARLINGTON, ¥A 98223 Drill Rig: Limited Access B61 | Total Depth: 15.5 Feet Depth to Water: 10 Feet
$
& ¥ %
3 % § & 5
2 & . - 3 O 2 2
5 2 Soil Description 21y 2 & a &
< S g 18 = 3 = | O
% Very dense, damp, light brown, fine SAND. ' =
SM l
— 3 0 | s1 | «
B 50
Very dense-,"\}&et, gﬁ:}, % fine SAND, trace fine B 7
gravels, _ _
SP — 10 s | s2 | <
Hard, damp to moist, tan and oxidized brown, B N
finely laminated (1/16-inch thick) clayey SILT. | _
ML
R e S-3 <1
Completion Notes: SITE:
Installed 10 feet of 2-inch, 10-slot PVC well soreen surrounded by 2-12 silica sand. FC Fuels Terminal Investigation
Hydrated bentonite seal aud flush-mounted surface monument. 1702 Pennsylvania Avenue
Bremerton, WA

Project No.: 3057.02

Page:
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— KEY TO ABBREVIATIONS

Dritling Method Gravel Pack
HSA - Hollow stem auger CA - Coarse aquarium sand
CFA - Continous flight auger
Alr - Reverse alr circulation

Samnpling Method

SS - Split-spoon sampler (1.5” Inner diameter) driven 18" by a
140-pound hammer having a 30" drop. Where penetration resistance is
designated "P", sampler was instead pushed by drill rig.
Disturbed - Sample taken from drill-return materals as they surfaced.
Shelby - Shelby Tube thin-walled sampler (3" diameter), where sampler Is pushed by drill-fig.

Moisture Content Sorting Plastielty PID _(ppm)
Dry - Dry - PS - Poorly sorted L-low - ND - No detection
Dp -Damp MS - Moderately sorted M - Moderate
Mst - Moist WS - Well sorted H -High
Wt -Wet Sampled

intarval
Symbols

Sample Recovary
2 - First encountered ground waler

% Sample submitted for

*

W - Static ground water level laboratory analysis .
Blows/F “ 1 mpler)
Sands and gravels Silts and Clays
0-4 - Very Loose 0-2 - Very Soft
4-10  -loose . 2-4 - Soft
10-30 - Mediumdenss 4-8 -Fim
30-50 -Dense 8-16 ~ Stiff
over 50 - Verydenss 16-32  -Very Stif
32-50 - Hand
over50  -VeryHard
L GRAIN - SIZE SCALE .
GRADE LIMITS . . GRADE NAME
U.S. Standard
inch  sieve size
o ;2'0 R e _Boulders —
- 80 —— 800, ————— e COUbleS_ -
U 0_1'9 e NIy 4 -———.___._.______,_.._._—-._._....—————.-_.m.—.-g@le.ls_ ________
—- 0.08 ——=~ N0, 10 ——————— —
e NO. 4] o0 Sand
———— No. 200 —— e ——-H0E e
S —
Clay Size

* PACIFIC ENVIRONMENTAL GROUP, INC.

DNR-00053040
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{/SCS SYMBOLS.
MAJOR DIVISIONS TYPICAL DESCRTIPTIONS MOISTURE CONTENT .
GRAPH | LETTERS
by Mo
< () ow WELL-GRAUED GRAVELS, AND GRAVEL-SAND MIXTURES, WITH] [BRY - ABSENCE OF MOISTURE, DUSTY, DRY
RAELAD clenncraveLs PO < LITTLE GR NG FINES CONTENT. (YO THE TOUCH
GRAVELLY SOILS b L
. - . ap POORLY-GRADED GRAVELS, AND GRAVEL-SAND MIXTURES,
COARSECRANED Pr——— - WITH LITTLE OR NO-FINES CONTENT. AP - SERCEPTIBLE MOISTURE, BUT
iy : Lsmw CPTIMUM MOISTURE CONTENT FOR
® ‘ °l§ COMPACTICN, NO FREE WATER,
MORE THAN 50% OR L% s GM SILTY GRAVELS, AND GRAVEL-SAND-SILT MIXTURES.
COARSE ERACTION | GRAVELS WATH FINESY 0
RETAINED ON MO, 4 APPREGIASLE ?" 3 -
SEVE .
GC CLAYEY GRAVELS, AND GRAVEL-SAND-CLAY MIKTURES.
ARAOLINT OF FINES) &y, @ g MOIBT - PERCEFTIELE MOISTURE, AT ABOUT
.. OPTIMUM MOISTURE CONTENT FOR
. ® w w WELL-SRADED SANDS, AND GRAVELLY SANDS, WITH L COMPACTION, NO FREE WATER.
CLEAN SANDS & @ ®g S IR ND FINES CONTENT. T LTI
SAND AND SANDY e
Sons el FOQRLY-GRADED SANDE, AND GRAVEL-SAM
AR . I MDCTURES, WITH
LTTECRNOFNES] @ 7072 77" sP . :
MORE THAM 50% S sreress LITTLE OR ND FRNES CONTENT. ) VISIBLE FREE WATER [ SAMPLE.
OF MATERIAL 15 A ORABLY ABOVE OPTIMUM MOISTURE
malmm‘ e ;]j,' g a:j HTENT FOR COMPACTION.
WIORE THAN So% or|  SANDS WITHEINES |*7' 101 1 SM . [SILTY GANDS, AND BILTY SAND -SILT MIXTURES,
COARSE FRAGTION Dfeod]edees
PASSING ON MO, 4 - AL
SEVE RECIABLE | &0/ + ot
AMOUNT OF FINES) | o s + o sC CLAYEY SANDS, AN SAND-CLAY MIXTURES.
f.o0./.Y. ESTIMATED SQIL
INDRGANIC SILTB AND VERY FINE SARDY, ROCK FLOUR, B1.TY PERCENTAGES
ML "HOR CLAYEY FINE SANDS, DR CLAYEY BILTS WITH SLIGHT
FLASTICITY. TRACE . OTO 5 %
INORGANIC GLAYS OF LOW TO MEDKIM PLASTICITY,
FINEGRANED | si.7s Avm cLAYS LU LT LESS / % oL GRAVELLY CLAYS, SANTIY CLAYS, SITY CLAYS, AND LEAN SUGHTLY -STO 12 %
CLAYS.
N
, GREANIC SILTS AND CRGANIC SELTY CLAYS OF Law NO MODIFIER -
: ‘ l oL PLASTICITY. BILTY, SaNDyy 1B T 0%
i3 k) 3
INORGANIC SILTS, MICACEOUS OR DIATOMAGEOUS FINE
MH BANDS OFL SILTY SOILS. VERY -30TO50%
BAORE THAN 30% P / ‘
OF MATERIAL IS LIOUTD LAY
e e | suTsamnetavs | R g / CH IMORGANIC CLAYS DF HIGH PLASTICITY,
NO200 SIVE 7 - RELATIVE SOIL DENSITY
ORGANIE CLAYS 3
/// o DRGANIG CLAYS 0F MEDIL-XM TG HIGH PLASTIGITY A0 AND CONSISTENCY
N AL ,
HIGHLY ORGANIC SOILS NAAAD]  pr [FEA0 NS, SWAME SOLS WITH HIGH NATURAL GRGARIC COARSE-GRANED SOILS
. N AAAS ’
) . SPTBLOWS PER
MOTE: BUAL SYMBOLS [SPAGM) ARE USED TO INDICATE BORDERLING SO CLASSIFIGATIONS. CENSITY o
FIELD MEASUREMENTS WELL CONSTRUCTION SOIL SAMPLES VERY LODSE 0704
LOOSE 47010
S Z WATER LEVEL OBSERVED DURING CONCRETE sm;‘;:oou SAMPLE, (2-
== DRILLRG, INGH ©.13) 140 LB.
HAMMER (BTANDARD MEDIUM DENSE 07020
1 T DENSE WTO S0
STATIC WATER LEVEL MEASURED
- AFTER DRILLING, SOLID SCHEDULE 40 FVC WELL SPLIT-SPOON SAMPLE, (3]
S D LLE e e NG 0.0 140 OF 80015, VERY DENSE GREATER THAN 50
HAMMER {NON-
S WATER SEEPAGE STANDARD $5T)
_— FINE-GRAINED 50ILS
SOLID SGHEDULE 40 PVS WELL ?\A}! DIRECT-PUSH SAMPLE, .
CASING AND SAND FILTER PACK USING EITHER BPLIT-
LABORATORY TESTS I\ spoomsoracrLc consisTency  SETBE ER
M= MO{SURE COMTENT (%) LINERS CONSISTENCY FOOY
b= DRY DENSITY (PSF) SLOTTED SCHEDULE 40 PVC WELL ﬁg"B:AMPLE A VERY 8OFT 1702
SOREEN AND SAND FILTER PACK GER FLIGHTS OR HANT
S TORVANE AUGER SOET 2704
Pp= FOCKET PENETROMETER MEDIUM STIFF 4108
= STIFE 87015
GS.— GRAINSIZE BENTONITE MNQ SAMPLE RECOVERY
G2= % PASSIING NO. 200 SIEVE VERY STIFE 15 TO 30
A= ATTERBERG LIMITS HARD 'GREATER THAN 39
57« I BORING LOG AND WELL SYMBOL LEGEND
GEOSCIENCE MANAGEMENT, ING. FC FUELS TERMINAL PROPERTY
(L AL CONSULTING SERVICES
Sy Moy LT ] 1702 PENNSYLVANIA AVENUE
ARLINGTON, WA 88223 BREMERTON, WA
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Group

Primary Divisions S'ymbolfGraphic: Typical Names
. v LN ]
COARSE | GRAVELS| -CLEAN aw 1568 Well graded gravels, gravel-sand mixtures;
GRAINED - GRAVELS | 7" e d. titlle or no fines
SOILS half of oo .
. 000G -
f‘:g;‘iii (lessthan {@p {99¢ Poorly graded gravels or gravel-sand mixiures;
more {han farger than 5% fines) ood little orno fines
haltislarger | “aq oiove 288 _— .
thas?aiioo GRAVEL |GM olotd Silty gravels, gravel-sand-silt mixiures
WITH 1o B
FINES ClGe Clayey gravels, gravel-sand-clay mixiures
SANDS gkggg swW }-‘ Well graded sands, gravelly sand:s, litle or no fines
half of .
coarse {less than .
fraction 5%fines) |[SP Poorly graded sands or gravelly sands: little or no fines
smaller ' '
than #4 HHE
sleve SANDS |SM }{ilil] Siity sands, sand-silt mixiures
WITH :
FINES 74 Clayey sands, sand-clay mixtures, plastic fines
FINE SILTS AND CLAYS | ML Inorganic snhs and very fine sand, rock flour, silty or
GRAINED . clayey fi ne 'sands or clayey snils, with slight plasticity
SOlLS 7
liquid limit CL // {norganic ciays of low to medium plastxclly, gravelly
more than less than 50% % clays, sandy clays, silty clays, lean clays
g
i 7 e o .
sml;!?er ;shan oL ///%4 Organic silts and organic silty clays of low plasticity
#200 sleve

SILTS AND CLAYS

liquid limit
more than 50%

MH -

- Inorganic siits, micaceous or diatomaceous fine sandy

or siity solls, elastic slits

CH

Inorganic clays of high plasticity, fat clays

|oH

Organic clays qf medium fo high plasticity, organie sills

HIGHLY ORGANIC SOILS

Py

Peal and other highly organic soils

-

PACIHC
ENVIRONMENTAL
- GROUP, INC,

Unified Soil

Classification System

DNR-00053042



" PR : BB
LOCATION MAP 1 PACIFIC ENVIRONMENTAL GROUP, INC. BORING NO. HA-1
- I PAGE 1 OF 1
8 \ N | PROJECT NO. 512-001.1A CLIENT: TOSCO
ol . 9 {] | LOGGED BY: B.A.. DATE DRILLED: 8-21-97
& HA-1 | : DRILLER: B.A. LOCATION: BREMERTON, WA
-8 oY) DRILLING METHOD: HAND AUGER HOLE DIAMETER: 3.5"
;’g‘ SAMPLING METHOD: HAND AUGER HOLE DEPTH: &'
= CASING TYPE: NA WELL DIAMETER: NA
o SLOT 8IZE: NA WELL DEPTH: NA
WELL PACK: NA CASING STICKUP: NA
= :
] o
4= E o d
WELL < =
COMPLETION 5 g E 5 E g g E LITHOLOGY / REMARKS
ool e lag| wit |5
Dry . CONCRETE 1* GRAVEL FilL.L. 6"
240 * 9 | CL lcLAY: olive gray; low plasticity; 20% fine sand; brown
moftling.
Dp 2 :
30 3 CLAYEY SAND
I
4 .
Dpi 20 5 ;
* gl BHE | SM [ SILTY SAND: olive gray; 40% fines; vety fine to fine
o sand.
— 7
o BOTTOM OF BORING &'
-t 8
— 2]
- 10
— 11
— 12
— 13
- 14
o 186
- — 17
- b 18
— - 18
— 20
- - 21
%, - 22
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§ LOCATION MAF

PACIFIC ENVIRONMENTAL GROUP, INC.

BORING NO. HA-3

I L L L L

- 4 PAGE 1 OF 1
9 ‘\ IN | PROJECT NO. 512-001.1A CLIENT: TOSCO
& I LOGGED BY: B.A. . . DATE DRILLED: 8-21-97
g - DRILLER: B.A. LOCATION: BREMERTON, WA
g DRILLING METHOD: HAND AUGER  HOLE DIAMETER: 3.5"
@ SAMPLING METHOD: HAND AUGER HOLE DEPTH: 3.2'
g CASING TYPE: NA WELL DIAMETER: NA
. SLOT SIZE: NA WELL DEPTH: NA
WELL PACK: NA CASING STICKUP: NA
u 3 g
4 EE e e
comrieron|  (BE| |ESI EpfEE £ E LITHOLOGY / REMARKS
i t =
9812 |5d| EE |8k 5| 5
777 : CONCRETE 1* SANDY GRAVEL 5"
Dp * [ ML ISILT: brown with gray motiling.
@1 as abovs; gray,
2 SM | SILTY SAND: 50% fines; very fine to fine sand.
3
"BOTTOM OF BORING 3.2'
4
5
6
7
8
9
10
11
12
13
14
— 15
18
— 17
— 18
— 19
— 20
— 21
22 _
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PACIFIC ENVIRONMENTAL GROUP, INC.

BORING NO. HA-5
1PAGE 1 OF 1

._...z......bu..i

PROJECT NQ. §12-001.1A

LOGGED BY: B.A. |

DRILLER: B.A.

CLIENT: TOSCO
DATE DRILLED: 8-21-97
LOCATION: BREMERTON, WA

g 00 DRILLING METHOD: HAND AUGER HOLE DIAMETER: 3.5
z . SAMPLING METHOD: HAND AUGER HOLE DEPTH: &'
= CASING TYPE: NA WELL DIAMETER: NA
8. SLOT SIZE: NA WELL DEPTH: NA
WELL PACK: NA CASING STICKUP: NA
w 5 2
WELL Bl =2 :
COMPLETION 5§ §§ EE %g g |F LITHOLOGY / REMARKS
= T o
98| £ (82| BL §E| 6| B |
L é’;c',;fﬁ,g% Dry| o L0101 SM[SILTY SAND: brown; 20% fines.
with 1 :
! Cutlings :
; 2 ‘
3~8 -7 G | CLAYEY SAND: gray: 70% fines; 30% fine sand;
roots; trace wood material; shaen.
112 4
5
+*
Mst| 219 -
" BOTTOM OF BORING &'
— 7
- 8
— 9
— 10
= - 11
_ 3 2
= — 13
B _
- — 14
— ~ 15
.. - 16
- — 17
B .J
- 18
o 19
- 20
— 21
| s 22~

DNR-00053045



-SOIL. CLASSIFICATION SYSTEM
&l
- GROUP | .
MAJOR DIVISIONS SYMBOL GROUP NAME
. . GW WELL-GRADED GRAVEL, FINE TO COARSE GRAVEL
GRAVEL CLEAN GRAVEL
] COARSE GP POORLY-GRADED GRAVEL
“;:i GRAINED More Than 50% .
SOLS of Coarse Eraction ] GM SUTY GRAVEL
Retained GRAVEL :
on No. 4 Sieve WITH FINES - 6C CLAYEY GRAVEL
4 SW | WELL-GRADED SAND, FINE TO COARSE SAND
i SAND CLEAN SAND "
More Than 50% sp POORLY-GRADED SAND
Retalned on
#ore Than 50%
8™ SILTY SAND
e Na. 200 Sleve of Coarse Fraction SAND \
R Passes WITH FINES s CLAYEY SAND
Mo. 4 Steve
BAL SILY
FINE SILT AND CLAY INORGANIC
GRAINED CL CLAY
- SOILS ‘
3 Liquid Limib -
i3 fquld Limit ORGANIC oL ORGANIG SILT, ORGANIC CLAY
— Less Than 50
_ ) MH SILT OF HIGH PLASTICITY, ELASTIC SILT
' : . More Than 50% SILT AND CLAY INORGANIC
Passes : CH CLAY OF HIGH PLASTICITY, FAT CLAY
No. 200 Sleve " -
5 Liquld Limit ORGANIC OH ORGANIC CLAY, ORGANIC SILT
k) 0 or More
= HIGHLY ORGANIC SOILS : PT PEAT
¥t
= . NOTES: ‘ : SOIL MOISTURE MODIFIERS:
® ' 1. Field classification Is based on visual examination Dry-  Absence of moisture, dusty, dry to the touch
s - of soll in general accordance with ASTM D2488.93.
2. Soll classification using laboratory tests Is . in Molst - - Damp, but no visible water
; general accordance with ASTM D2487-98. Wet -  Visible free water or saturated, usually soil Is obtained
i 3. Descriptions of soll density or consistency are from below water table
based on interpretation of blow count data, vxsua!
" appearante of soils, and/or test data.
-t ’ SOl CLASSIFICATION SYSTEM ;
S
- Geca‘wEngmeers m—

fasoita-1.doc
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4823-501-01 GE]_ENVBORING, 2.1.0 P\14B23801\01\FINALSUB23501N.GPJ GEVZ 1.GDT 10/7/02

( Date(s) Logged Checked .
Diled 12/06/01 By Scott L. McDonald By Marsi M. Beeson
- Dri Drilf Sampli ;
e tor N/A ety N/A P 'Dlsturbed
H Drill
ggga“ N/A Hehidh N/A 1 E;‘u{;ﬁx ant Hand Tools,
Total Sur; T Growndwater
Depth () 3.5 Elevation i Not Measured Level {fl. bgs)
Datum/ Mot Determined/Not
| System Determined
[ SAMPLES 5 )
£2
. g 1. g
$ = B 315, MATERIAL DESCRIPTION 8 NOTES
- K= o - a
% 55| E\8] 2|5 | ed 5| &S
me of)s 88! 8 |=|E9 8K 21 8>
oS ElE) @ S 183 06 R EERe)
- Approximately 1.5 mches concrete o -
Brown fine to coarse gravel with sand and silt (dense,
moist) (611)
) 2 LT Brown silty fine to medium sand with gravel
+41jca - - Hs | 242 HA-6-1-3
e [ E :.: 'i :’ =3 o
: Ng | 1z
Boring completed at 3.5 feet becanse of refusal on
12/06/01
- - No groundwater encountered .
& — -
4 B b
104 - o
Note: See Figure A-2 for explanation of symbols
Headspace vapor concentrations taken using an orgenic vapor analyzer,
\ S
r ™)
' . LOG OF HAND AUGER BORING HA-6
A, Project: Tosco Corporation
\é‘k i Project Location: Bremerton, Washington
Geo&§E Engineers J_ g Figure: A-3
L Project Number: 4823-501-01 Sheat 1 of 4
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Dala(s) Logged Checked : :
Dritled 12/06/01 B Scoll L MeDonald By Marsi M. Beeson
‘Drillin Drfliing Sampling :
Ccntrgctor N/A Method N/A Meth'::ds Disturbed
Auger Hammer . Drilling
Data -N/A Data N/A Equipment Hand Tools
Total Surface Groundwater
Depth (ff) 3 Elevation (f) Not Measured Leve! (R. bgs)
Datum/ Not Determined/Not ’
| System . Determiined gy
SAMPLES 5 A
= L
E S
o el B
2 . 8l 58|, MATERIAL DESCRIPTION gg NOTES
e b= sl @ N g = e | = I !
R HEREI R §|is
-~ (5] w
- 0"‘5&%653(_93 G& 5| £8
S CC Approximately 2 inches congrete
P, %o OF Brown fine to coarse gravel with sand and siit (dense,
b o moist) (filf)
- I ]
D0
Q@ © .
#u - SM Gray silty fine to medium sand with gravel and root
: debris {fill)
e Becormes black, apparent staining (heavy petroleum | 0 | ¥ HA-7-1-3
odor)
Boring completed at 3.0 feet becanse of refusal on
12/06/01 _
No groundwater encountered
5 - -
EI 1 - .
8
B
9
H 1 I 1
o
2]
z
g n n -
:
=
i
& . R .
|
¥
&
A g : - =
D) Note: See Figure A-2 for explanation of symbaols
g Headspace vapor concentrations taken using an organic vapor analyzer.
s a
@ LOG OF HAND AUGER BORING HA-7
h e Project: - Tosco Corporation
: G \"‘,‘d Fnsi Project Location: Bremerion, Washington
3 €0 &‘ﬂ NEIEErs . ' ; Figure: A-4
gl Project Number: 4823-501-01 Sheet 1 of 1
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1 - 3
pawate) 12/06/01 ',;;99“ Scott L. MeDonald gycked Marsi M. Beeson
Dirilliey Drlliing Sampling : ;
Contraotor N/A Method N/A Methods Disturbed
Auger Hammer . * | Driling :
o N/A Date N/A Eq‘uip 9 ent Hand Tools
Totai : Surface Groundwater
Depth (f - 3 Elevation () Not Measured Level (R bgs)
Daturn/ Not Determined/Not
System Determined D
( SAMPLES 5 )
. g . 5
o L
2 o | JBl |3 MATERIAL DESCRIPTION 8z NOTES
&2 i [= E Py °>) é [ _‘E’ Q-_g & %g
us S28/5 g8 5|5 |8= 5E | g | 53
= Fle| B |ZS163)160 % | £0
o] OO Approximately 2 inches concrete
i ,\} GM | Brown fine to coarse silty gravel with sand (dense,
; L3'd moist)
=]
LD
T 2 L1l SM Brown silty fine to medium sand with grave!
= | THCA " Color grades to gray T He | B48 HA-8-1-3
A : Boring completed at 3.0 feet because of refusal on
e 12/06/01 :
No groundwater encountered
o i i ]
g
s
=
a
= y - -
1]
= o]
v g
L o
- Z
2 . 5 i
ey §
&
F4
g |
. 2 3 .
3
S
b | 2 _.J
B | ht 10— . . -
i N Note: See Figure A-2 for explanation of symbols
o 2 Hesdspace vapor cancenirations taken using an organic vapor analyzer.
a\ et
7 ' : » ; W
“ LOG OF HAND AUGER BORING HA-8
- ; <, Project: Tosco Corporation
& 3 Geo %{,’4 Engm_eers Project Location: Bremerton, Washington Figure: A5
i B 7 Project Number: 4823-501-01 Chant 4 8 4
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4873.501.01 GEL ENVBORING 2.1.0 PI4dB23S0101\FINALSWER3S01N.GPJ GEVZ 1.GDT 10/7/02

-
Date(s Logged Checked .
e 12/06/01 By Scott L. McDonald By Marsi M. Beeson
Drifir Sampll !
Conlracter NIA et N/A samping Disturbed
Al H . Driling. ’
Dats N/A et N/A DS ent Hand Tools
Total Surf Groundwater
szm ) 7 Elovation I Not Measured Level (f. bgs) 6.0
Daturn/ Not Determined/Not
| System Determined s
-
[ SAMPLES 5
: g 1, :
@ .
2 Bl 3|8 MATERIAL DESCRIPTION fe NOTES
- e E—' o g g kS :‘ _‘EJ Q_E f =4 U)&
me 88|s 58 2|3 |(Fe| 5% g | 8
0 E Sl B |2le3]6a b |0
4 SM Brown silty fine to medium sand (medium dense,
moist) )
ML Brown sandy silt, occasional gravel (soft, moist)
Srfeeeeeeeey 24 - -
. - -4 85 | 02
refeeeeed 24 - -
- < CA - 4 M$ 3.8 HA-9-3-5
5 —_/ u (mild petroleum odor) 7
_\ ¥ X
/ CA b Grades to wet ME | o4 HA-5-5-7
Boring completed at 7.0 feet because of hole collapse
on 12/06/01
Groundwater encountered at approximately 6.0 fest
o4 , - -
Note: See Figure A-2 for explanation of symbols
Headspace vapor concentrations taken using an organic vapor apalyzer,
A, J
o :
LOG OF HAND AUGER BORING HA-9 ]
\%‘y Project: Tosco Corporation
Geo %”ﬁEﬂgIﬂG@I’S ' Proj.ect Location: Bremerton, Washington Figure: A-6
L s Project Number: 4823-501-01 Shaaf 1 af 4
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4823-501-01 GEI ENVBORING 2.1.0 P:\4\4BZ3501\01\FINALSWEBIBSTIN.GPJ GEIV2 1.GDT 10702

(

Project Number: 4823-501-01.

p -
Datets) 02/04/02 S Erik A. Hedberg Eneckad Marsi M. Beeson
Drillly 8 H
o o N/A Hethod Hand Auger bamping Disturbed
H Orifl ; :
Puger N/A Daramer N/A Equipment Hand Tools
Total Surf; Groundwater
Depth (70 4 ool ) Not Measured Level (1, bgs)
Datum/ Not Determined/Not
| System Determined J
SAMPLES S ]
(=%
’ g s g
g . J Bl 3|3 MATERIAL DESCRIPTION 53 NOTES
P Qel@ P 2 s .g ﬂ:a 5 %g
22 235 %8 52|88 3E 8 | 8
I 88| & 2|58 65 5 | £5
D‘D(_ GM Brown sifty gravel with sand (fill)
y .4
D %
o Db
~ h 114 = 4
z b
b
al WP
20y
1 Silg
24 -1 ML Brown and gray sandy silt with occasional grave]
\ (tnoist)
1]|CA - q - HA-10-2-4
Boring completed at 4.0 feet on 02/04/02
No groundwater encountered
B - -
[
10— . - -
Note: See Fipure A-2 for explanation of symbols
Headspace vapor concentrations taken using an organic vapor analyzer. J
%,
[ LOG OF HAND AUGER BORING HA-10
- Project: Tosco Corporation
@‘ i Project Location: Bremerton, Washington .

DNR-00053051
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Datels) Logged . Checked ;
1 Dritest : 02/04/02 By 4 Erik A, Hedberg By Marsi M. Beeson
i ’ Cirillin Sampll H
D or N/A Mt Hand Auger P Disturbed
Hammer . Driling
Datn. NIA | Bamm N/A g Hand Tools
= Surf; Groundwater
£ &ffh () 4 Elevation ) Not Measured Level (£ hga)
& Datuny Not Determined/Not
| System Determined v
( SAMPLES 5 )
[«5
o g @ g
2 g gl glsl, MATERIAL DESCRIPTION g’g‘ NOTES
= Ty @ e B4 D
e i B 8|S
oo (] Soos. o N >
= o"' ERE 2 |2163| 6 # | 6
- P .%ol CF Gravel with sand and brown silt {fill)
:ﬁ p 0
& ; 18P-SM | Brown fine to coarse gravelly sand with silt
¥ i 3 7
“j T 24 S {rayish brown stlty sand with occasional gravel
B {moist)
41ica - 4 -1 - HA-11-2-4
. - Boning completed at 4.0 fest on 02/04/02
No groundwater encountered:
3 5 - -
¥ S K n R
, 8
5
s . - J
(1)
- 5]
[ b
w x',xu_l
bt 4
o
& A - -
= 8
; 3
!»"% g
i Z
L .
=] - - .
i
4
3 - 10— : - ~
v o Note: See Figure A-2 for explanation of symbols .
- g Headspace vapor concentrations taken using an organic vapor analyzer.
14
. S
g LOG OF HAND AUGER BORING HA-11 ]
g g . Project: Tosco Corporation
= 5 Geo %ﬁ Engineers Project Location: Bremerton, Washington Fiaure: A-8
: A " 7 o Project Number: 4823-501-01 S%eet 1 of 1
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Date(s Logged . Checked f
Drfled” 02/04/02 By Erik A. Hedberg By Marsi M. Beeson
£ -§ Drili Drilling Sarnpling .
i Conggctur N/A Methed Hand Auger ‘ Methods Disturbed
A Ham Drilling
D:'f:’ N/A Dm"”" . N/A Equipment Hand Tocls
3 Total . Surfac Groundwater
Denth (71 6 Emﬁgn - Not Measured - | Level tt. bgs) 5.5
X Daturn/ ~ Not Determined/Not
| Systam Determined J
' SAMPLES 5 )
3.
e € - &
4] s
3 . B 515, MATERIAL DESCRIPTION ge NOTES
-3 [w]
- D"' £ 282 52|68 6 5|28
ML Brown silt with fine 1o coarse sand and occasional ’
gravel
:;’ 7 Becomes moist "
4 ﬂ . " Grades to increasing sand b
:55 - . - ot
g 5T 7caliz Gray fine to medium sand with sit (wet) - - HA-12-5-6
s
B Boring completed at 6.0 feet because of refusal on
. large object on 02/04/02
o Groundwater encountered at approximately 5.5 feet

10— b
Note: See Figure A-2 for explanation of symbols

4823-501-01 _GE|_ENVBORING 2.1.0 P:\WB23501101\FINALSBZ350IN.GP) GEIV2 1.60T 107,

- Headspace vapor concentrations taken using an organic vaporﬁnalyzer. J
5 g LOG OF HAND AUGER BORING HA-12

- 5 Project: Toseo Corporation

- Geo @EH 3 1eers Froject Location: Bremerton, Washington . AL

- NF Project Number: 4823-501-01 Figure: /19
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Date(s Lopged : Checked :
pates) 02/05/02 By Erik A. Hedberg By Marsi M. Beeson
Saniractor NIA Mative Hand Auger Sampling Disturbed
AL Hammey Driliing )
Dag:r N/A Data N/A Equipment Hand Tools
Total Surf Groundwater
D:;pth - 2.5 Elovation (ﬂ) Not Measured Level {fi. bos)
Datum/ Not Determined/MNot
 System Determined
SAMPLES 5
3
c E s >
@ o,
2 L HB RN MATERIAL DESCRIPTION gg NOTES
- Beel@ @8 % w | I
53 535 58] |8|5g| 2t B85
ok o Bover
"'D“Ep@d?ﬁagﬁo% & | £0
e CC 1 2 inches conerete (deteriorated)
i‘&} oM | Brown silty fine to coarse gravel (dense, moist) (1il1)
1 <
b
L P[]
T lcal1s8 41 SM Brown silty fine to medium sand with gravel - - HA-13-1-25
] J
Boring completed at 2.5 feet because of refusal on
large rocks on 02/05/02
- - No groundwater encountered .
5~ -
g8 y 4
S
8
&
z
o
w0 - -1
g
[
2
2
e - 4
x
[
= 10 ) — —
o Note: See Figure A-2 for explanation of symbols
g Headspace vapor concentrations taken using an organic vapor analyzer.
: ’
13{ LOG OF HAND AUGER BORING HA-13
[
g % o Project: Tosco Corporation
% Geo Ry 0 % hngmeers Project Location: Bremerton, Washington Figure: A-10
g Project Number: 4823-501-01 Sheat 1 nf 4
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[ Dates) 12/04/01 Logged Scott L. McDonald Checked Marsi M. Beeson
Drllled By By
Brling  Geo-Tech Explorations, Inc. | e, Geoprobe® Direct Push SarpAng Discrete Piston Sampler
g“af:' Not Applicable E‘:{:me’ " Hydraulic Percussion E:E;% ent Geoprobe® Model 5400
[ Totad Surk Groundwater '
§ Dgpih ) 16 EI‘LV:;Zn {ft) Not Measured Level {fl. bgs) 12.0
e Datum/  Not Determined/Not
| System __Determined p
i [ SAMPLES 5 ]
3 o
2 = 8
| g S B
g o Bl g3, MATERIAL DESCRIPTION 8 NOTES
zs Bol¥ B2 T1E | o3 = | B8
SE B35 55| E|El5, BE B IS
SOCE&S 221885 5 | 2F
o 46 Ll SM Brown silty fme to medium sand, occasional gravel
& (maist) - 88 | <o
-
L. - N§ <100
40 . -
by =i CA - -~ 88 | <im0 SP-10-4-6
“ ", Gray staining (oo odor) 1 88§ <
s 46| - .
- CA - 4 WS | <too SP-10-8-10
. 10 IEHE - - '
k gk Encountered sand seam
X - ‘ - N8 | <too
e . ML { Brown sandy silt wilh gravel (wet) R
SM Brown silty fine to medium sand, occasional gravel NS | <00
= 5 = =~ N§ <400
2] 4
- s
gt k Boring completed at 16.0 feet on 12/04/01
o3 & B | Groundwater encountered at approximately 12.0 feet
é during drilling
i o e =
= (]
- P
@ . - .
- @
i 71 J L R
=5 3
i 4 L 4
T g ] i i
o
g . L i
[ <%
= 2 5 o ... o
o N Note: See Figure A-2 for explanation of symbols '
- g Headspace vapor soncentrafions taken using 8 Bacharach TLV Sniffer. :
B\ J
>
T | LOG OF DIREGT-PUSH BORING SP-10
: )
- o T— o
5 '\4{‘9‘) Prc;_ect. . Tosco Corporatior?
& g Geo %ﬁEHglﬂﬁEl’S Pro%ect Location: Bremerton, Washington Figure: A-11
t_'} > Project Number. 4823-501-01 Sheel 1 of 1
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- - ™y
Date(s) Logged Checked f
Dited 12/04/01 By Scott L. McDonald By Marsi M. Beeson
Drill y H Driling . Samoling s .
Contactor  Oe0-Tech Explorations, In¢. | yeinea Geoprobe® Direct Push Sampliny Discrete Piston Sampler
¥ o Hammer | : i Driling :
o Not Applicable Dats Hydraulic Percussion | B Geoprobe® Model 5400
Total Surface Groundwater
D‘émh ) 16 Elevation {0 Not Measured Level (ft. bgs) 11.0
Datum/ Not Determined/Not
| System Determined /
SAMPLES 5 )
(=8
B a
2 Bl 8 l% MATERIAL DESCRIPTION e NOTES
EREEE HE T A I
£ Sl @ 2|68 00 B | TR
0 46| D R 0\. oM Brown silty gravel with sand (fill)
o
B )< - 4 88 | <100
ML | Brownish gray sandy silt, occasional gravel (medium
dense) .
CA (moderate petroleum oder) A B Sp-11-2-4
46 - .
- 5 : — - MS | <100
(slight petroleumn odor) Me | e
46 - -
- CA | (slight petroleum odor) i el B SP-11-8-10
E 10 - ~
-:-! - =1 MS <100
" sl © fkid-l sM | Brown silty sand, pea gravel (wet) i
T o 4 s8 | <100
= o 15 - . ‘ ) és <100
2
- S
3 = Boring completed at 16.0 feet on 12/04/01
oF 1] | Groundwater encountered at approximately 11.0 feet
~ b 7 during drilling
2
B o 7 - N
i g ] i R
- o
& 20— - -
4 g 7 - .
= 4
B 4 n .
- 2
:' & B L R
P
ﬂ§: i L R
= 2 25— - J
o Note: See Figure A-2 for explanation of symbols
= g Headspace vapor concentrations talcen using a Bacharach TLV Sniffer,
E .
= Z
A | LOG OF DIRECT-PUSH BORING SP-11 ]
" g , L Project: “Tosco Corporation
3 G . . . N
= E Geo EﬁgEﬂglﬂB&fS Pro!ect Location: Bremerton, Washington Figure: A-12
g Project Number: 4823-501-01 Sheet 1 of 1
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4823-501-01 GEl ENVBORING 2.1.0 PMBI3501\01\FINALSM823501B.GPI GEIVZ 1.6GDT 107/02

Project Number: 4823-501-01

f Feod 12/05/01 };‘;,99“ Scott L. McDeonald g;‘“"ed Marsi M. Beeson
Difing . Geo-Tech Explorations, Inc. | pois, Geoprobe® Direct Push Sampling Discrete Piston Sampler
fuger Not Applicable Hammer Hydraulic Percussion ggﬂ;’;ﬁr’nem Geoprobe® Model 5400
Total ‘Surface Groundwater
Dorth fy 16 Slevation (1) Not Measured Leve (R, bgs) 12.5
Datum/ Not Detsrmined/Not
| System Determined —
( SAMPLES 5 R
£
. g | :
g = HERE MATERIAL DESCRIPTION gz NOTES
s% o3/E B3 % - | 58
o8 285 58 2 3|8
s [=]
T ToE Blel & |E G | £8
g 46 Brown fine to coarse gravel with sand and silt (61 .
| Brown silty fine to medium sand with gravel dss| 18
- 88 | 24
|48 Brown sandy silt
CA e - &8 12.4 SP.12-4-6
Grades 1o a silt with sand, occasional grave! ]
5 - 85 | a4
48 - -
S - 55 | 44
cA Grades to gray - ss | 107 5p-12-10-12
46 - e
h 4
. -4 8% 88
i i
i - -t 58 4.8
Boring completed at 16.0 feet on 12/05/41
! i | Groundwater encountered at approximately 12.5 feet |
during drilling
- - -
20+ - =
4 - -
25 Ju— X N o J
Note: See Figure A-2 Tor explanation of symbols
Headspace vepor concentrations taken using an OVA,
. y
—
LOG OF DIRECT-PUSH BORING SP-12 ]
Project: Tosco Corporation
Geo #Engmeers Project Location: Bremerton, Washington Figure: A-13
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- : ™
Date(s) Logged Checked .
Drilied 12/04/01 By Scott L. McDonald By Marsi M. Beeson
; Drll . . ; :
orilbe o Geo-Tech Explorations, Inc. |y Geoprobe® Direct Push ?AZTh%"gf Discrete Piston Sampler
S‘a'?:r Not Applicable g:{’;me’ " Hydrautlic Percussion gaiifgfnem " Geoprobe® Mode] 5400
PR
[ Total Surface : Groundwaler .
[w; . Depth (f) 16 Elevation {ft) Not Meastred Level (ft. bgs) 6.5
) Datury Not Determined/Not
| System Determined , _J
[ SAMPLES 5 ki
| _ z _ ;,5_
3 [3] -
g . HEE MATERIAL DESCRIPTION 8¢ NOTES
58 SBI5 58| £ |E|5s| 5E g |8
= OTIE 82 2 (2538 8a » 6 | 2F
43 o a GM Brown siity fine to coarse gravel with sand (fill)
o
2t (] = %
.1} SP-SM |  Brown fine to coarse sand with gravel and sfit (fill) NS -
SM Brown silty fine fo medium sand with gravei
CA - 4 ss | <t00 SP-13.2-4
46 - o
5-3l CA -~ ~ ss | <100 SP-13-4-6
k.
B -
| SP-8M | Brown finc to coarse sand with silt, occasional gravel | o | _ —
46 o8 N I = J
o Brown silty fie {0 medium sand, occasional gravel L R
" 10 — -
| - Ns | <100
i 48 - .
' = - ns | <100
8 15— b = = ns | <100
- .5_ fT11] ML Gray silt with sand (very dense, moist)
% i Boring completed at 16.0 feet on 12/04/01
il @ ] | Groundwater encountered at approximately 6.5 feet
é during drilling
2o wi 4 - )
el L]
e =
2
= © T = -
il
. & 20 s .
- I )} i .
Z
& - - o
- 8
B ; [ I
2 2
E - — =
o
i = 25—~ : . -
o Note: See Figure A-2 for explanation of symbols
i g Headspace vapor concentrations taken using a Bacharach TLV Suiffer,
S | LOG OF DIRECT-PUSH BORING SP-13 ' ]
w z
Ll 0 - v o 1
5 %’}% Pro;'ect. . Tosco Corporatlor}
= B Geo § gEngmeers Pro!ect Location: Bremerton, Washington Figure: A-14
N g ; Project Number: 4823-501-01 Sheet 1 of 1
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Died. 12/04/01 Logged Scott L. McDonaid Checked Marsi M. Beeson
Dling  Geo-Tech Explorations, Inc. | pawe, Geoprobe® Direct Push | Saneling Discrste Piston Sampler
Auger Not Applicable Pammer - Hydraulic Pereussion 22;?;‘:%wm Geoprobe® Mode! 5400
= Tolal Surf, Groundwater
5 Depth () 16 Elevation i Not Measured Level (ft. bgs) 14.75
= Datuny Not Determined/Not :
| System Determined o
[ SAMPLES 5 A
g g
= e )
- £ = Bl 818, ' MATERIAL DESCRIPTION 8= NOTES
3 g O et w® = g’ P - Q_‘s & % & ’
H 20 gals =ip g!a S & | v
o= ElE] B A s oD B | Tk
- 46 p oo | OGP Brownish gray fine to coarse gravel with sand, frace
= gt . silt (£ill)
) Brown fine to coarse sand with gravel, with silt (ﬁll) M8
Brown silty euarse o medium sand with grave!
CcA (strong petrolenm odor) s 180 SP-14.94
48 -
(rades to fine to coarse gravel
a3 5 - -t M8 110
- (strong petroleumn odor) 7
*" _ Brown fine to coatse sandy silt HS | 1
P 48 . L ' -
. CA - { Hs | 118 5P-14-3-10
- 10 {petroleum odot) -
’ r -1 HS <300
43 . J
- - < Ms | <100
R x|
e Encountered sand and silt seam - 88 <
= E Boring completed at 16.0 feet on 12/04/01
s 5] R | Groundwater encountered at approximately 14.75
= & feet during drilling i
- 7] g . i
.. 2
s & . - -
= g
[=1
K 20— = -
- g
4
3 ha N - -
i - - J
- &
g B - 5 ]
4
o =
g . - S
2.
= 2 25 - .. -
B of Note: See Figure A-2 for explanation of symbols
- 2 L Headspace vapor concentrations faken using a Bacharach TLV Sniffer and OVA.
z J
O
= ; 4 vy
& L.OG OF DIRECT-PUSH BORING SP-14
P 13
- - Project: Tosco Corporation
- 2 GGO ﬁg&! Engmeers PrOJ.ect chatmn: Bremerton, Washington Figure: A-15
b 8L Project Number: 4823-501-01 Qheet 4 nf 1
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Date(s) Logged Checked .
Drilled 12/04/01 By Scott L. McDonald By Marsi M. Beeson
Drling o G€0-Tech Explorations, Inc. 3‘;"‘& Geoprobe® Direct Push oy Di§crete Piston Sampler
Auigar Not Applicable e " Hydrautic Percussion Poinreny  Geoprobe® Model 5400
Total { Surf Groundwater
Depath ) 16 Elevatlan () Not Measured Level (. bgs) 10.0
Datun Not Determined/Not
System Determined )
[ SAMPLES 5 )
5
c = ® -
€ = | J3lz|8], MATERIAL DESCRIPTION ie NOTES
S 1 i} = A
T OAE 2] w |308] 64 g 5| £0
46 o l l 9GP-GM| Brown fine to coarse gravel with sand and silt (moist)
T sp-sm [ - 1 ns | oo
-f Brown fine to medium sand with gravel and silt :
] (moist) (fil) ki
SM | Brown silty fine to medium sand with gravel (moist) | i | w
42 - J
5 CA — -~ MS | 228 SP-15-4-6
ML Brown siity fine to medium sand (moist)
L - ss | 168
a8y . - .
L - &8 248
10 ¥ Grades to wet .
CA o ~ss-Ms| 703 SP-15-10-12
48 - ] .
5 - ss | 123
g 15 (moderate petroleum odor) il e
N Boring completed at 16.0 feet on 12/04/01
(=]
] i | Groundwater encountered at approximaiely 10.0 feet
= during drilling
o
2
a - = A
m
2 20— — -
5
g . - .
i J L o
g
g - L J
¥ - - el
a,
o 25— - -
N Note: See Figure A-2 for explanation of symbols
g Headspace vapor concentrations taken using a Bacharach TLV Sniffer and OVA.
g : &
o LOG OF DIRECT-PUSH BORING SP-15 ]
o :
‘5’ R Project: Tosco Corpoeration
z G N Project Location: Bremerton, Washingt
eo &gz Engineers ) - : el Figure: A-16
é - Project Number: 4823-501-01 Sheet 1 of 1
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Date(s) 12/05/01 e Scott L. McDonald By e - Marsi M. Beeson
%! Driling ., Geo-Tech Explorations, Inc. g, Geoprobe® Direct Push parping Discrete Piston Sampler
Auger Not Applicable Hammer . Hydraulic Percussion Dlng e GeOProbe® Model 5400
pet Total Surk; Groundwater
e Depth (1) 16 Svaran () Not Measured Covel it ooe) 7.5 and 13.0
a Datur? Not Determined/Not
| Systam Determined v
3
(" SAMPLES = )
£ = &
. g s s
g _ 2l 515(. | _| MATERIAL DESCRIPTION it NOTES
] LY G
h o"' EYS ® (2|58 64 % | £8
) 42 AL GW Brown fine o coarse gravel with sand, trace silt
?g s( ) {moist) (fill) ss | o4
E T4 SM | Brown silty fine to medium sand with gravel (moist)
- -
3 CA - -1 88 on SP-16-2-4
43 = e
- 5 - -t 55§ 02
L - 111 8P-SM | Brown fine to medivm sand, occasional gravel
i ] T - {moist) .
Ead ! :‘.', 3 - -1 8% 0.0
F © - ‘.': 31 . | Encountered silt bed (wef) _
-1 sM | Brown silty fine to medium sand with gravel (moist) | ss | oo
Lo 10 : 8P-8M |  Brown fine 10 coarse sand with sift, occasional gravel |
L s (moist)
cA o - o s | 12 8P-16-10-12
a2 L -
Brown silty fine to medium sand, occasional gravel NSy oo
2r {wed)
bd § 15 J - — Ns | a0
. S
s 5 Boring completed at 16.0 feet on 12/05/01
2] . Groundwater encountered at approximately 7.5 and
= o T 13.0 feet during drilling
5‘*: (]
L 2
¢ . - .
iy =
% 20 -
¥ g‘
L3 & . . o
=] o
=] 3
b - - o
- &
B B! . » 7
% - - 4
[+9
= 2 25 o -
- o Mote: See Figure A-2 for explanation of symbols
. % Headspace vapor concentrations taken using an OVA.,
3 ' .
- 4 =~
.2 LOG OF DIRECT-PUSH BORING SP-16
£ 3 : -
b Project; Taosco Corporatio
5 & o Project Location et
2 B Geo %EéEﬂngEI'S ro;'ec ocation: Bremerton, Washington Figure: A-17
8L Project Number: 4823-501-01 e
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Project Number: 4823-501-01

Qhont 4 ~f 4

' .
Peinrl 12/05/01 ‘B';Qged Scott L. McDonald g;’e“k"‘d Marsi M. Beeson )
Daing o Geo-Tech Explorations, Inc. Drbg, Geoprobe® Direct Push Sampling Discrete Piston Sampler
Auger Not Applicable hammer Hydraulic Percussion ggﬂ’;%‘ ot Geoprobe® Model 5400
Total Surface Groundwater
Depth {ft) 16 E;Jevalicn () Not Measured Level (). bgs) 12.0
Datum/ Not Determined/Not
| System Determined J
( SAMPLES = )
= &
c = Rk 2
S B 813, MATERIAL DESCRIPTION 8¢ NOTES
8% o E5| 5 |5|2 | o2 ‘ c| 28
ud 888 55| £ 3 |8s| 2k 81353
0I= cle| B (5103 da RN
46 o | Tc GP-GM| Brown fine to coarse gravel with sand and silt (moist)
L! T sM :\Bro(vfznm ; ; ; —— 83 0.0
- silty fine to medium sand, occasional gravel
i {dense, moisf) ]
- 4 88 | o2
a8 Gray staining R
5 CA ML Brownish gray silt with sand (soft, moist) ss 2 SP-17-4-6
.o . 4 ss | os
Intermitient brown layers to approximately 7.0 foot
42 Grades to brown ]
CA = -1 88 0.8 SP-17-8-10
10 b ey
- - ns | oo
43 T Grades to wet ]
. 4 nNs | oo
s 15 e -t NS 0.0
g
k5 Boring completed at 16.0 feet on 12/05/01
Lo} | Groundwater encountered at approximately 12.0 fest
'S' 7 during driliing
l‘g - - -
]
g 20~ = -
® . . N
ot
z
I 4 R -
2
§ . - .
g
& - _ -
z
2 25 ) o -
o Note: See Figure A-2 for explanation of symbols
g Headspace vapor concentrations faken using an OVA.
: - ,
>
af LOG OF DIRECT-PUSH BORING SP-17 |
g 2 Project: Tosco Corporation
% GGO E\:aﬁﬁngmeers Project Location: Bremerton, Washington Figure: A-18
)
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Date(s Logged . Checked .
Darts) 12/05/01 By Scott L. McDonaid By Marsi M. Beeson
Driing . Geo-Tech Explorations, Inc. | paus, Geoprobe® Direct Push | J20P8  Discrete Piston Sampler
Auger Not Applicable _B:{;‘m‘" " Hydraulic Percusslon gﬂ;ﬁ: ont Geoprobe® Model 5400
Tolal Surface Groundwater
Depth () 18 Elevation (i) Not Measured Level (ft. bgs) 10.5
Datum/ Not Determined/Not
| System Determined ] )
f SAMPLES = A
3 ' = E
2 £ Bl 5|3 MATERIAL DESCRIPTION gt NOTES
e €. 1z o8 212 | o3 =| 2e
ST EEE Ele| 2|35, 5 B35S
= El2] B |5163] 66 5|10,
40 ©1 1 9GP-GM|  Brown fine (o coarse gravel with silt and sand {(dense,
@ moist) (HID ns | oo
[ 1 8P-SM | Brown fine to medium sand with gravel and silt
W (dense, moist) (fill) |
SM | Brown silty fine to medium sand, occasional gravel 1.
CA - {dense, moist) NS oo Sp-18-2-4
48 % :.: .:. ( =
e 5 S - - N§ | 00
N I
- ;’{ ] ML | Brown sandy sill, occasional gravel (stiEY, moish s | s
4
= 48 . 1] SP-5M | Brown fine to coarse sand with silt and gravel (dense,
cA ) - mois) {ss| oo SP-18-8-10
10- St = -
= ¥l ML [\ Crades to wet - - .
Gray silt with sand, occasional gravel (very stiff, - 8% 0.8
= moist)
73 48 o -
- ! o - 8% 1.2
- b2 it — . - s5 | wo
t .
= :
?& k : Boring completed at 16.0 feet on 12/05/01
is g R | Groundwater encountered at approximately 10,5 feet
= § during drilling
w . o o
=3 L4
(V) f - -
-~ =
§ 20 - -
5 3
i#g 9 -1 o -
=2
& - = K
- 2
§ | | i
é-. ' — ~
= 2 251 , — -
: N Note: See Figure A-2 for explanation of symbols
g Headspace vapor concentrations taken using an OVA,
&\ )
: ; -
& LOG OF DIRECT-PUSH BORING SP-18
L
(& . o
% Project: CO i
g G \,»’% E i er'o;:; Location: ;Sesmer(t:gr:pff{;ts?\?ngton
= 3 €0 Qg Lugineers , ' ! Figure: A-19
R | Project Number: 4823-501-01 bt 4 ne 2
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LOCATION MAP

TR—

PACIFIC ENVIRONMENTAL GROUP, INC. BORING NO. P2

l , 1 PAGE 1 OF 1
] L N | PROJECT NO. 512-001.1A CLIENT: TOSCO
& P2 4 | LOGGED BY: MM.. DATE DRILLED: 8-21-97
= 00 . DRILLER: VIRONEX LOCATION: BREMERTON, WA
s 00 DRILLING METHOD: GEOPROBE HOLE BIAMETER: 2"
§ : SAMPLING METHOD: CONT. CORE HOLE DEPTH: 12
5 ; CASING TYPE: NA WELL DIAMETER: NA
o SLOT SIZE: NA WELL DEPTH: NA
WELL PACK: NA CASING STICKUP: NA
y g 2
- il = = E E ol #
WELL 5 & 3 F
compierion| |5 & £ g EolEs £ LITHOLOGY / REMARKS
odlo 23| &y B £ | 5
= o o o B [ A0 & &0
L Soocrele. oo ol GP |GRAVEL SURFACE
Bacm,ed Dry 1 020 SANDY GRAVEL FILL
with eoo
r»Benionite 2 74 8C |CLAYEY SAND: olive gray to dark brown: 30 to 40%
% ¢ ‘ fines; trace gravel; trace roots; slight hydrocarbon odor.
Dp 3 CL | CLAY: brown fo dark gray.
136 T4 oo ile CLAYEY SAND: dark gray to olive gray; 30% fines; T
Wi S fine sand; trace iron oxide staining; trace gravel;
5 ; hydrocarbon odor.
: :
. ]
Mst
82 8
2]

CL |CLAY: olive gray; moderate plasticity; 5 to 10% very
fine sand; trace gravel; abundant iron oxide staining;
Mst 10
no hydrocarbon odor.

11

BOTTOM OF BORING 12'

13

1

14

15

bl

16

|
e fo

17

18

1

19

L
i

i
1

21

|
4
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ERR ; ” i T —————
PACIFIC ENVIRONMENTAL GROUP, INC., BORING NO. P4
] . : PAGE 1 OF 1 |
& P4 N | PROJECT NO. 512-001.1A CLIENT: TOSCO
3 00 {] | |LoseEDBY: MM, DATE DRILLED: 8-21-67
£ oo |} v DRILLER: VIRONEX LOCATION: BREMERTON, WA
g e1®) DRILLING METHOD: GEOPROBE HOLE DIAMETER:; 2" i
i 2 SAMPLING METHOD: CONT, CORE - HOLE DEPTH: 14’
& CASING TYPE: NA WELL DIAMETER: NA
& SLOT SIZE: NA WELL DEPTH: NA
WELL PACK: NA CASING STICKUP: NA
" & 3
chb £ E o g
WELL X
compierion| (B E X £ g Eg BE 2| £ LITHOLOGY / REMARKS
ol B .
93| 2|52 BEfiF 81 5 |
sc | GRAVEL SURFACE -
Dry 1 CLAYEY SAND: fill; brown to olive to dark gray;
20% fines; very flne to fine sand; trace medium to
2 2 coarse sand; trace gravel; iron oxide staining;
no hydrocarbon odor above 3'; slight hydrocarbon ador.
3
i
3 4 @ 5" as above; dark gray.
Dp 5-
.
4701 * 7
Dp 60 ¥ 8 / .
8C | SANDY CLAY: dark gray; low plasticity; 40% very
g fine to fine sand; lron oxide staining; hydrocarbon edor.
10
402 11 @11 clay; olive; to dark gray; silty; interbedded sand
Ppl .. // . lenses;.lron oxide stalning; hydrocarbon edor.
12 ML | SILT: olive gray; clayey; low plasticity; trace very fine
13 sand; iron oxide stalning; no hydrocarbon odor.
3 8 &
i W 14 BOTTOM OF BORING 14
] ‘ 15 :
- 16
R 17
- 18
- 18
- 20
- 21
-] 22
R R B R deEE
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| B »

e — s e
LOCAT'QE‘F'Y.‘E 1 PACIFIC ENVIRONMENTAL GROUP, INC. | BOINGNO. Ps
8 \ " N | PROJECT NO. 512-001.1A CLIENT: TOSCO
77 o0 I LOGGED BY: MM, DATE DRILLED: 8-21-97
s |
B o0 |] . | DRILLER: VIRONEX LOCATION: BREMERTON, WA
s oQ/) Pe DRILLING METHOD: GEOPROBE HOLE DIAMETER; 2*
g SAMPLING METHOD: CONT.CORE HOLE DEPTH: 10'
S CASINGTYPE: NA' WELL DIAMETER: NA
e SLOT SIZE: NA WELL DEPTH: NA
WELL PACK: NA CASING STICKUP: NA
u | |2 I
ck = ' of
WELL & < g , El st & :
compLerion|  |BE kg EE % i LITHOLOGY / REMARKS
S8| & |Be| BE |85 & 9
Concrets Lo GRAVEL
s D00 80
“ Backililed 4 1 ;1‘;-; CLAYEY SAND: fill; olive gray; 20 to 30% fines; very
f with s fine sand; 5% fine to coarse sand; trace gravel; trace
> Bentonite -1, iron oxide stalning; no hydrocarbon odor.
" . i
Dp {283 * 4
5 .
6 .
Dp | 55 7 ' CLAY: olive gray; low plasticity; 10% very fine sand:
, trace fine to coarse sand; trace gravel; Iron oxide
g stalning; no hydrocarbon odor.
9 »
Dp| ® * 40 ) @10" interbedded clayey sand lenses; slight
- hydrocarbon odor.
— 1
-1 . BOTTOM OF BORING 10'
=1 12—
o 18
— 14—
- 15 oo . : T'
] 16
e oo 17
- - 18
- - 18
- v 20
- 21
— 22
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LOCATION MAP ,1 PACIFIC ENVIRONMENTAL GROUP, INC. BORING NO. P8
_ : _ PAGE 1 OF 1
) PB. N | PROJECT NO, 512-001.1A CLIENT: TOSCO
¢ "a; o #J l LOGGED BY: M.M. DATE DRILLED: 8-21-87
& 00_ |] DRILLER: VIRONEX LOCATION: BREMERTON, WA
_g 00 DRILLING METHOD: GEOPROBE HOLE DIAMETER: 2"
b SAMPLING METHOD: CONT.CORE HOLE DEPTH: 11*
& CASING TYPE: NA WELL DIAMETER: NA
& 'SLOT SIZE: NA WELL DEPTH: NA
WELL PACK: NA CASING STICKUP: NA
" 8
@k £ N
WELL S& g &
compiznon|  |BE| |EE| E F LITHOLOGY / REMARKS
[ o
28| g || 8 8 .
sc | GRAVEL SURFACE é
CLAYEY SAND: fill; olive gray; 20% fines; very fine to
fine sand; trace to 5% medium to coarse sand;
trace gravel; no hydrocarbon cdor.
/ | ﬁ
D CL | CLAY: olive gray; low plasticity; trace very fine sand;
P 0 fron oxide staining; no hydrocarbon odor.
A ac | CLAYEY SAND: olive gray; 30% fines; very fine sand;
D . e trace fine to coarse sand; iron oxide staining;
Pl O no hydrocarben odor.
CL | CLAY: olive gray; low plasiticity; 10% very fine sand;
abundant lron oxide staining; no hydrocarbon odor.
10 o
Mst} O 11
1 : - BOTTOM OF BORING 11"
- 12
-
) 13
— 14
— 15
— 18
e 17
- 18
- 18
—_ 20
- 21
. e 22
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The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

File Original and First Cupy with
Department of Ecology

Second Copy — Owner's Copy
Third Copy — Drlller's Copy

WATER WELL REPORT
STATE OF WASHINGTON

20t —jo L~

Appllcation No

Permit No. . ..

(1) OWNER: name.83c/ 5o, ﬁ.a,, e <§..

 Aaren D FLL ) S Y ST Mo, .

(2) LOCATION OF WELL: county A 78 .,s;.,p

Bearing and distance from ssctlon or subdlvision corner

T l\’f S0, sec. QK N‘"-n./a'f.wu

{(3) PROPOSED USE: Industrial [] Municipal [

Test Well [0 Other [m]

Domestic
Irrigation [

Uwuer's number of well

{4) TYPE OF WORK:

ﬂ.x{rare than one) S
New well Method: D O Bored [J
Deepened ] C:l}ﬁ Driven [J
Reconditioned O Rotery (0 Jetted [J

Diameter of well . é' ... inches.

(5) DIMENS]JONS:
Depth of completed well . AQ Jo—, 2

Drilled... . #7 At - G

(6) CONSTRUCTION DETAILS:
CQSinE installed: é' " Diam. Irom .. C) i. t0 éb £t

Threaded OJ Lo Ham, from . B tO :
Welded [J from ....... it 10 i

Perforations: ves; No®
Type of Perforator WEe. ... o vne s o e s s

SIZE of perforations ...

.. perforations from ...

... perforations from ...

... Diam.

(10) WELL LOG:
Formation: Describe by color, character, size of material and structure, and
show thickness of aqmy err and the kind and m’ﬂure of the lﬂ:l in each
stratum penetrated, th ut least one entry for euch change of Iormauon

MATERIAL FROM TO

-_.!.Yﬂri,ﬁﬂn- . 6
S ass e/ Broma Q[A?LLQ_M__

ok fPwim_ . aalde
1o ¥e

Blie Sthod and wnaled]
£0.

... perforations from ...

Screens: vesq  WO®

Manufaciurer's Name. ...

Type...
Diam. .. ... Slnt slze
Diam. ......... Slot size ..

Gravel packed: ves g\aﬂ Size of gravel: ... .o

Gr.-vel placed from . - . to .. T——— 1]

Surface m‘m No [J

To what depth? .. 2 6
Material used in seal ...>r. .. =

Did any strata contain unusnble wnter? Ya D
Type of water?.. .. Depth of strata...
Method of ualinu strata oll

Nol:l

.P .....

(7) PUMP: Ma&ncturazﬂmg—“ 0(
o H

Type:

(8) WATER LEVELS:  on e o e .
Statle level 3 ..Tt. below fop of well Date.

Arteslan pressufre .. ... . ... ...lbs. per square inch Date........-
Artesian water ia controlled by.......

(Cap, valvae, ete.)

Drawdown is amount water Jevel is
lowered below static level

1f yes. by WROM?. . .. . cone vs e
ft. drawdown after

(%) WELL TESTS:

Was a pump test made? Yes [
Yield: gal./min. with

Recovery dala (time teken g zerc when pump turned oft} (water level
measured from well top to water level)

Weter Lavel | Time Water Level I Time  Water Leval

:p.m Dal.e .....
Wal a ehernlcnl analysis made? Yes Ijm

Time

Date of
Bailer u,/é.
Artesian flow...
Temperature o! waur

(USKE ADDITIONAL SHEETS IF NECESSAHY:

ECY 050-1-20

1 S | S S S

193‘@:

Work started.... 2 =.R..K...... 1830 Compl z - .
WELL DRILLER'S STATEMENT:

This well was drilled under my jurisdiction and this report is
true to the best of my knowledge and belief.

Coreef 2//,»

(Type or print)

NAME. /{{; 47—

. firm, or corporation)

A.ddreu/;

[Signed]

License Nou /0 ?ﬂ Date . % "/ e 19«0

DNR-00053069



The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

File Orlginal and First ith - 7/0/- //G

Depnrtrrg:t of Ecology okl WATER WE.LL REP ORT Application NG, ;i =
py — Owner s Copy

Third = Driller’s Copy STATE OF WASHINGTON Permit No. ... . oo

(1) OWNER: wame. R8sl R S04 Mdnu.IZQ..Mmﬁag.ﬁ{“._:’gﬂ.i‘.‘...ﬂ.l_@mzm;t ..........................

(2) LOCATION OF WELL: county.... KiT508 — W NE v sec U~ . 2 L wixe

Bearing and dlstance from saction or subdivision corner

{3) PROPOSED USE: Domestic & Industrial O Municipst 0 | (10) WELL LOG:

Irrigation [J Test Well 3 Other DO { Pormation: Describ color, character, siz material and structure, and
Mth‘ckmuofd’m ave and the kimfmut m’mm o!tan‘ltnm in 'sach
'm penstraied h at least ons entry for sach change of formation.

T i — e o
Deepensd [ Cavie 0 DrvenD | — 22p. . Seil. a 12
Reconditioned [J Rotary (1 Jetitad [
(5) DIMENSIONS: ctaraeter ot wetl e tncnne, | OSSOt - Lt Mrreh 214
. ... Depth of completed well.... 54 .. -# | Zg — , Zax 2 y/__'_
6) CONSTRUCTION DETAILS: L
® Casing installed: £ » Diam. trom .24... 0. 0 £ 8. —Kocts e
e Dl trom e ve | BRewit Sond- ol techory PTEEZ
Perforations: vesQ Noir Lock's 47 |53

Type of perforator used.....

SIZE 0f PErfOrations . ... B - — - in. .
%t ..o . m"——m““‘—'—‘é"’, 2 (27

o TSR T o o | Blowsw Somwd eGanvel w.Th waeltd g | g4
Screens: ven Mo’ _&Mmd_:.m&.l_-_aé%p{ v

Manufactures’s Nams. é

Type. Mndel ND_ .o mmasimmee

Diam. ..o 8lot size from ... it. to %

Dlam. oo Slot size from ft. 10 2
Gravel packed: yes g  No @ Size of gravel: oo

Gravel placed from ft. to ”®t.

Surface seal: yea @~ NoO To what deptn? ..8.L . £t —
Material used in seal. BenloLr]
Did any strata contailn unusable water? Yes O No @&
Type of walert e mesinis s Depth of strata......cmeameniana
Method of sealing sirata off....

(7) PUMY: Manufacturer's Name.

Type: Bp
(8) WATER LEVELS: above m-n.-dn b 1= PR—"
Statle level S #. balow top of well Date_.
Arteslan PPESFURE ..o 1bs. par square inch Date

Arteslan water ia controlled by

(Cap, valve, etc.)

) Ll TRETR: owared below stetic Tevel T Work mmd;& .......... 105 2. Comphm_._..._fll_‘i ............. mf?l..
Was 2 pump test made? Yes ] No O If yes, by whom?... e —
Yield: gal/min. with #t_drawdown after nrs. | WELL DRILLER'S s'mmuzﬂ"rg

- - i = This well was drilied utid hrﬁsdtchon and this repart is

true to 1he but 91 my knowludae and belief.

Recovery data (time hkm a4 zers whan pump turned off) (water lsvel .
measured from well top tc water level) N £

Time Water Leuvsl | Time water Level | Time Water Level

' ........... Address... . %(2.....
,;l‘-?«r :
Date of test N Signed]............ M Ly
Bailler un_LJ ...... gal./min. !vlth.a ....... At. drawdown -.tur..z ...... ~his. [Signed] ‘[
Artesian flow. gpam. Date E
Temperature of WRter........cc. Was & chemical analysls mads? Yee [} Ne B} License No.......... Fo) !9’—; ........ N ngﬁﬂﬁygS?Fp ECIO‘:PGYO ........
La 'i

(USE ADDITIONAL SHEETS IF NECESSARY)
e 2

ECY 080-1-20

DNR-00053070



The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

SOILA OL-2829 MANETTE BR 303 4A REPL.GPJ SOIL.GDT 2/22/110

4
i 3 <0
Washington Sft.’%te 'é 71_/
vw, Department of Transportation
JobNo OL-2829 SR

Project_Manette Bridge 303/4A Replacement

LOG OF TEST BORING

- 303 Elevation _ R

QUAL
- -
Start Card _R-7728

HOLE No. _H-1p-10

Sheet __1 3

Site Address _Vicinity of Wheaton Way (SR-303) and Harkins St.

2779

of
priter _Haller, Robert &: )fuc#

Inspector _Fetterty, Jamie #2607 SCF

start February 19, 2010

Station Offset

Northing Easting

County _Kitsap Subsection NE1/4 of SE1/4

{inches)

Completion February 18, 2010 oy 10e BBN-917

Equipment_CME 45 (6C4-3) - AH

HoleDia 5

method  Wet Rotary

Collected by HQ Geotech Division

Datum

Section 11 Range _1 EWM Township 24 N

Blows/s"
(N
and/or
RQD

FF

® Field SPT (N)
& Moisture Content
4 rap

20

Depth (ft}
Elevation (it)
Profile
Sample Type

Sample No.
{Tube No.)

B
(=]

60 80

Lab

Tests

Doscription of Material

Groundwater
Instrument

b1

D-2
10
12
15

22

D-3
11

10— 15

(26)
11 0-4
17
18

2

>>9 28

50/5"
(REF)

D5

>0 e
(REF)

D-&

>>0 4 0.7

50/5"

@ 8 @ N Guwne
T = = 2— B — B —

o mm m  — —— - — A S MR i o . e ey o ——— A — W S —— o — G —— ]

TS
a2a®

Deptof ECOIOOY
&meno L

Well graded SAND with gravel, stratified with silty sand,
loose, brawn, moist, stratified, HCI not tested.
Length Recovered:0.7 fi. Length Retained:0.7 fi. —

T
295959

95958

Sifty SAND, medium dense, yallowish brown, moist,
homogenous, HCI not tested.
Length Recovered:1.7 ft. Length Retained:1.7 ft.

T T
e
H

=
P P

Silty SAND, dense, olive gray, moisi, homogenous, HC!
not tested.
Length Recovered:1.7 ft. Length Retained:1.7 ft. =

Silty SAND, with trace gravel, dense, olive gray, wet,
homogenous, HCI not tested.

Length Recovered;1.7 ft. Length Retained:1.7 ft. ¥
gravel contact

07002020
=~0Z6Z0X8 6

Silty GRAVEL with sand, sub-rounded, very dense, clive
gray, wet, homogenous, HCI not tested.
Length Recovered:0.9 ft. Length Retained:0.9 ft. =

)

T
.-
>4 )

Silly GRAVEL with sand, sub-rounded, very dense, ofive
gray, wet, homogenous, HCI not tested. /‘ r
Length Recovered:0.4 ft. Length Retained:0.4 ft.

a9%a®

T
vl
3

T
bd
{ )

Silty SAND with gravel, very dense, gray, moist,
homogenous, HCI not tested.

20

DNR-00053071



The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

SOILA OL-2829 MANETYE BR 303 4A REPL.GPJ SOWL.GDT 222/10

/1

2 Washington State LOG OF TEST BORING
. ashingto
% Department of Transportation Start Gard _R-77288
HOLE No. _H-1p-10
JobNo OL-2829 sR 303 Elevation _1t -
Sheet _2 _ of _ 23
Project Manette Bridge 303/4A Replacement, Drifier _Haller. Roberl Lick _2779
£ § . -4 Flel.d SPY (N) B%/e' ,% $ ;5 i § E—
s | & | % d  Moisture Content andor 12|28 2|8 3 Description of Material B| B
v, =
&1 s |*° RQD TS 5e 5l £
60 BD
; ; {REF} Length Recovered:0.9 ft. Length Retained:0.9 ft.
! | L
i | |
| | >>¢ - ; .
i [ 3250/5 D-8 Sifty SAND, very dense, gray, moist, homogencus, HCI
7 I f (REF) not tested.
1 | Length Recovered:0.9 fi. Length Retained:0.9 ft.
i | | L
1 i
| |
] : : * 2% D-9 Silty SAND, very dense, gray, moist, homogenous, HCI ~Q !
i I 43 not tested. T
25— | | 50 Length Recovered:1.5 ft. Length Retained:1.5 ft. =
) | (93} 2/19/2010
] | |
| |
: : major gravel contact
| |
| |
- | |
| |
I |
) } : >>® soz X pao No Recovery
| | (REF)
30— ] |
I |
i | |
| |
} |
- i |
} |
1 |
| |
| [
i
1 { ! T = D11 Sitty SAND with gravel, very dense, gray, wet,
| | “50/3" homogenous, HCI not tested.
35— i I (REF} l.ength Recovered:0.8 ft. Length Retained:0.8 ft.
1 |
| 1 |
| |
| |
- | [
| I
i |
& | |
1 |
I I >>Q
) I I 505 (R Dz Silty SAND with gravel, very dense, gray, moist,
I ' (REF) hamogenous, HCI not tested.
40— II Il nLength Recovered:0.2 ft. Length Retained:0.2 ft.
| |
% | |
b |
I I
s | |
| |
| |
1 | |
| |
. I l>>e
| | 503" [ D13 Silty GRAVEL with sand, sub-rounded, very dense, gray,
\_ IL I (REF) wet, homogenous, HCI not tested.
45

DNR-00053072



The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

®

SOILA OL-2829 MANETTE BR 303_4A REPL.GPJ SQIL.GDT 2/22/10

A
L/

Washington State
Department of Transportation

LOG OF TEST BORING

StartCard _R-77288
HOLE No. _H-1p-10

JobNe_OL-2828 SR _ 303 Elevation _ft
Sneet_ 3 of _3
Froject_Manette Bridge 303/4A Replacement Driller __Haller, Robert Lic__2778
o £ € Fied SPT V) Bbz:‘)sls“ g s 3 % =
= = @D i a2
£ s 5 B Moisture Content antor |2l 238 § Description of Material g &
B8 | & rRaD |BIE S| ° F 3| &
[a]) 2 2 BQD EE a g = & £
20 40 80 20
d “ | | | | Length Recovered:0.3 ft. Length Retained:0.3 f.
B, | i I | |
. "t % B T T B
. @
- 1 i | !
] ‘-'.5;, " T T T
® -8 | | L i
o T T T
. o i I I i
Y B . | | | f
.,.. | | | | )
'ﬂ‘f ; ! ! { I: >>¢ S0/5" D-14 Silty GRAVEL with sand, sub-rounded, very dense, gray, -
i I | | (REF) wet, homogenous, HCI not tested.
50— i 1 ] I Length Recovered:0.2 it. Length Retained:0.2 ft. —
; : : : A standpipe monument was installed on this boring.
) I H | |
i i i I
4 I { | {
i { | I
i i | | 1
. | | | |
| | | I
| | | i The implied accuracy of the borehole focation
1 | | | { information displayed on this boring log is typically
! | | } sub-meter in (X,Y) when collected by the HQ Geotech
| | | I Division and sub-centimeter in (XY, Z} when collected by |
25 : : : | the Region Survey Crew.")
|
i | | | | 7
{ | | |
{ | | !
E t ! | }
¥ { | 1
| ! ! | End of test hole boring at 48.4 ft below ground elevation.
. | ! ! | This is a summary Log of Test Boring.
| I b | SoilfRock descriptions are derived from vispal field
i t i i identifications and laberatory test data.
i : : : : Note: REF = SPT Refusal -
| | { |
60— [ N B
[ { |
| | | | |
| | | |
| | | | BailRecharge test:
- ] i | | Hole Diameter: 5
! ] I f Depth of boring during bail test: 49.4’ -
. I | I ! Depth of casing during bail test: 49
i I ! ! I Bailed bore hole water level to 43.9°
! ! ‘ ! Recharge after 1 minutes :43'
J ! ! I ! Recharge after 2 minutes :41.6'
i ! I ! Recharge aftet 3 minutes 405
II g : : Recharge after 4 mrinutes (39
65— I | | i Recharge after 5 minutes :37.8' -
I , I ; Recharge after 10 minutes :33.7' _
i | | | |
| | | |
I | | |
E | | I |
] | | |
| | | |
8 | | | |
| | | |
J | | | -
7 l | | |
| | | |
L 7o i ! P

DNR-00053073




The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

2q-1€-11T
" Please print, sign and return to the Department of Ecology
RESOURCE PROTECTION WELL REPORT CURRENT Notice of intent No, 23033 /

(SUBMIT ONE WELL REPORT PER WELL INSTALLED)
Ceustruction/Decommision (“x” in box) | Ly A of Well (“ in bo)
Construction - \/b Resource Protection
ORIGINAL INSTALLATION Notice of Intent Number: Property Owrier (.75 PraW"
P Site Address_ 523 Acbo Ry
Consutting Firm __"Andan {5 coc, City_Qegmomtn _ Comsd K 17SAP
Unigue Ecology Well IDTag No. Location /€. V4-1/4 SE 14 Sec /| TwidSW R _/

WELL CONSTRUCTION CERTIFICATION: I construsted and/or accept B\mm’orwwm 1

nosponsibility for construttion of this well, and its complisnce with afl Washington well

comstruction sandarde. Materials used and the information reparted ebove are trus to Lat/long (s, t, T "Lat Deg Min Sec

may bost knowledge and belief. . ' still REQUIRED) | ¢ Deg Mis Sec
Driller [J Engineer [J Tm:;'éﬁ"a‘w'sg Tax Parcel No._____

Cagdmegmsadl)mm 7 * StaticLevel

Driller or Traines License No. /5% 3 ik : ‘ S @Dﬂc -2 -of
¥ trainee, licensed driller’s Signature and License Number: g@mmn : Date S-2%F%

p Construction Design " Well Data = Formation Description
| | eoewm dewse P
éale 6,/21.,11 ?mvv‘( Wi T
n Small GmnelS Dr
I
[0 7
7o ~ Vi ‘ Pense Byrvn Seaad
/'?p W‘ST@ J.{p'l :
ny B o'~ 70"
U:”I"iz 5‘.“,‘// 6,/;.»—4/'(
/'30 La;ﬁ({"s.
/'j/p
50 /f-@*n“‘v"‘le RECEIVED
- | AUG 0 4 2008
y DEPT. OF ECOLOGY
A0 ‘

KAl R 1% PAFE NE

DNR-00053074



this Well Report.

ion on

gy does NOT Warranty the Data and/or the Informat

P - N -

STATE OF WASHINGTO:
DEPARTMENT OF CONSERVATION

WELL SCHEDULE No 24 /1€ - \LED
Date 19
1 T H
Record by D M : {
1
Source . ==
! 1
Location State of WASHINGTON : - ]
County. Kirs ‘g’f - hd .: !
Area L) i = I | i
Map }L ! J} |
Y 1 sec T__NR %, DIAGRAM OF SECTION
Details
s v of BrowerTan (His No )
Drller. Address
Topography
Land surface datum_9%.6D g =bove
below
Type Dug Driven Depth Rept — T 14 feet
Bored jJetted Meas . feet
Date (X N
Casing Diam g_to ;,:‘ Type
Depth____ ft Fish
Chaef aguifer. Depth_ft Thick______f
Water level Bept 33 g 11— o 1oL sbove
Meas below
which 1s, fe above darum
below
Pump Type. C:s“'ﬂ___q_,gal min
1!
Driven by _horsepower
Yield Flow— . gal mmn Pump_?.{mgal min Meas Rept Est
Drawdown fr after hours pumping gal min

Adequacy permanence
Use Dom Stock PS RR Ind Irr Obs

Quality Sample No 19 Temp .'_"L‘_ F

Taste color hardness sanitation etc

Other data Log Water levels Draft Pump test Analyses

Tu n up P1 B2

of Ecolo

DNR-00053075




of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

WELL SCHEDULL CONTINUED

LOGS CASINGS SCREENS AQUIFERS

{As necessary msert he dings and use space below for full reco d  Complete logs should be
record d on separ w6 fo m for that purpose but f gment v logs may be ent r & here)

{FEET) {FEET)
S, cls & a ) 13

) Cl vlsuwe [BlKeS r | G2
Cers S , G wh . o
gMS' 2 2,29
T S chelx o 570
ST e Eé Ad < C 24
Crrae Shala 242

- I, a1y

MISCELLANEOUS

{COn face of schedule add esterusks to dent fr topice mpl fed wse same top  he dings here )

-

spanss

DNR-00053076



The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

: 25597

R
PI0JECT NAMG:
WECLL IDGNTIFICATIONNO. ___ I/

OMILLING METHOO;___HSA

oniLLEr:_Bvign (Gose.

FInM: Cascade Dri

ing, Anc.

SIGNATURC:

e

‘consuLtive ringZ Shannew < wilsen

NEPNESCNTATIVE: Mai 4o Po-é_tgg

a4

L REPORT
I sTAAT cAnano, ¢ 1‘058/
3 E’/ - # £

LocaToNNEY Swwh s0c /2 Twn 201
STNCGLET ADDNESS OF WELL:
2520 Cherry Ave . - Bremertsn,

WATCA LEVEL ELEVATION: N/A '

GROUND sunr-‘m:l? fﬂmom N/A
INSTALLED: / g 7

DGVCLOPED: UI/ b

9/59
el WELL DATA FORMATION DESCRIPTION
- - o
: \it',‘."'; VS T CONCRETE SURFACE SEAL 4= 5/ i, :
A ""i%f\';f;tﬁL“’ i BRI DTN y !
B\ e e el
- 23 o] . 3
: § BACIFILL 5’5 / :
s % [ 7”7 ;,/I,/C sond il
‘ |
: N\ .
t
R . .
2 N . ,
1 § ..:.
1
R |
, N | ;
N § RECEIVFD
i , | ;
o § APR 2 31999 !
' t
N | ‘
H \\\ DEPT OF ELULVaY "]
' |
R :
! \ |
> A\ ¢ DEPTU OF DoraNG 2 il
] |
1 i
l |
: L
SCALG: 1°w - pAGE oF

DNR-00053077



The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

}D(ﬂ B4

2¢-tE- 12 M

RESOURCE PRCTECTION WELL REPORT

PROJECT NAME: Cyer Hewnaciad Heno.

WELL IDENTIFICATION NO. _ 7=

orneetioo  Molloto Slesn Aoy
DRILLER: ¥ [

sTART caRD NoS7ROR.
county- _JCh
LocaTioNME 4 S i sec [2- Twn 2080R 1€

STREET ADDRESS QF WELL,

L4
FIRM: P 2 WATER LEVEL ELEVATION: _
SIGNATURE. GROUND SURFACE ELEVATION:
CONSULTING FIRM: l wsTALLED: _[ed- 42 RECFIVED
REPRESENTATIVE Snaunnondledtloc o DEVELOPED: o
UEL § 1 ZUTT
AS-BUILT WELL DATA W FORMATION d’égﬁfﬁfﬂjﬁ@mg%w
T . T
F IR A A F T dt it — T —
R FLRILEREP I T G Concrete Surface Seal ,
Y3 \’ 7 o ~
| / P ,r\ £ \/ \/:/\/ /\/ FM 0 ft. To 1 ft. ;
BN\ 2204 .
B 5D '
- o ft. to iy o9 —~
’ Bl Oveurets
f Borehole 5)
! k\ Diameter: __@ in. ;
| § é ,
l ]
T % ~ ft. to ft. -
| i
! \ ;
] \ Seal: 1
I \ Material: ]
! \ From fr. Tool/ ft.
s \ Amount: QS’!D&LA{Q ft. to £t. -
I \ =
| \
. k
| \
s \ ' h A
T \ £t. to £t. ”
| %
|
i %
1 \
I \
T % e
| \
: N
| \
i .
l Depth of Well S&  ft,
T Number of -
. Boreholes/Abangonment Completed
: The Same:
)
SCALE: 1= PAGE OF -

—__FCY 050-12 (Rov, 1V/B\

DNR-00053078



(SUBMIT ONE WELL REPORT PER WELL INSTALLED)
Construction/Decommission

Y5589

[ ]Decommission ORIGINAL INSTALLATION Notice

of Intent Number

Construction

RESOURCE PROTECTION WELL REPORT

Consulting Firm LANDAU ASSOCIATES

1 & T
CURRENT : b
Notice of Intent No. RE07123
Type of Well

[E'R/esource Protection

I:]Geotechnical Soil Boring

Unique Ecology Well ID

Tag No. LCr 048

WELL CONSTRUCTION CERTIFICATION: 1 constructed and/or accept sesponsibility for

Aard

construction of this well, and its compliance with all Wash well

Materials used and the information reported above are true to my best knowledge and belief

DDfilIer El'l‘rainee Name (Print)

Property Owner BREMERTON HOUSING AUTHORITY
Site Address 600 OYSER BAY AVENUE
City BREMERTON County KITSAP
EWM
Location 14 SW /4 NW Sec 15 Twn 24N R IE or
WWM
Lat/Long (s,t,r Lat Deg Lat Min/Sec
still Required) Long Deg Long Min/Sec

Tax Parcel No.

G 'AwL Zlmt'w/m'-\
W

The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report. -

Static Level "ZS /

Drilles/Trainee Signature g Cased or Uncased Diameter
Driller/Trainee License No. 2_ & ( b i ‘
Work/Decommision Start Date g / 21 / /2
If trainee, licesned drillers' _
Signature and License No. Work/Decommision End Date g_[Z?- // [ A
Construction/Design _ Well Data Formation Description

0 - 1S

Concrete Surface Seal _ FT
Depth S FT 0 ’otzf Sand
Blank Casing (dia x dep) 2z ¢ (&) ‘é 8’/2, [g- & "é_"”
Material Lot é‘,(_'[7 frria
Backfill FT =
Type 6 ¥ i ¢! perse ﬂ%
0 6( -7 FT
e .S~ G Sty Some ¢
Material Dentfey | "(, Gay 2) LA Grav's
Gravel Pack G- -5 _FT | 7( -‘—“VV .
Material jo/w CS5T §L«n / ﬁ—rm, o
0 - FT
Screen (dia x dep) i - 67'5“7&3
Slot Size 1020
Material )0 UC
Well Depth 78§  FT RECEIVED
Backfill JUN 112012
Material & IOUSL\ WA State D epartmem
Total Hole Depth B FT of Ecology (SWRO)
Scale I" = Page of ECY 050-12 (Rec=v 2/01)
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2~ i ISL
RESOURCE PROTECTION WELL REPORT CURRENT
(SUBMIT ONE WELL REPORT PER FELL INSTALLED) Notice of Intent [No. SE ch EQZ

Construction/Decommission Z g g— Twpe of Well
*E]Comtmclion C’{ { 0 akesource Protection
[Jpeconumission ORIGIVAL INSTALLATION Notice [Joeotechnicat Soil Boring
of Intent Number Property Ownor  Shell
Site Address 3800 Kitsap Way

Consulting Finm  CRA Conestoga-Rovers & Associates City Bremerton County 18-Kitsap
Unique Ecology Well 1D [.acation 1MANE 14SW Sec{1§ “Town 24N RIE

" 5 et — I —_— - T,
Tag No. WM
WELL CONSTRUCTION CERTIFICATION: 1 constmeted andpriaccept responsibility for Latl.ong:(s,t.,r  Lat Deg %, Lat MivSec X
comsngtian of thiz Wall, and its canmplizmes with ol Wathington WelFenvslfuetion standaris sti]l Required) Long Deg % Long Min/S8ec x
Materiale usedt and the inforzuab on reported aboveard hyeYo n d k:uuwluﬂge' and belef Tax Parcel No. ‘152401 _3_1 77_2001

Drilter [ | Trainee Name priny - Dy si i
Driller/Tivines Signahire W Cased or Uneased Diameler 6 - Static Level ™
DrillerTraines Ticense MNo. 2744 |
i f -\fig;kil)_gcmnmision Suant Dale 3116/2011
Il truines, ljicesned drillany’
Signature and License No. WolDecomtision Comyleted Date 31712011
a—
Construction/Desigi Well Data W11-1 268 Formatiou Description
]
CONCRETE SURFACE SEAL v . 5 T

5 o Ul

BACKIILL 25 m 0 5. 4 .
() GENT brown silty sa b
ond g;//zc/)

SCEIDY

a/ ~

f ’:PPOSZ’ﬂh

o

™

DEPTH OF BORING ﬁ& FT

\\ "lu
e

The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

h&
o =
\\"&Gr meEd”
\"‘-—/
Seale 1" = Page of ECY 030-12 (Ret=v 201)
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The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

“lsz2
WATER WELL REPORT

Originat & 1% copy — Ecology, 2™ copy - owner. 3 copy — drilier

DEFARTMENT OF

ECOLOGY  Construction/Decommission (“x ” in circle)
Construction

D Decommission QRIGINAL INSTALLATION
Natice of Intent Number

PROPOSED USE: [3 Domestic [ industrial O Municipal

CURRENT

R S161
Notice of Intent No, GE0D244

Unique Ecology Weldl ID Tag No. BCR679

Water Right Permit No.

Property Owner Name Jim Andrews
Well Street Address 1333 Lafayette Ave N

DeWaier [ Irrigation O3 Tesi wWell Other GEQ 5 y
! City Bremerton County Kitsap
TYPE OF WORK: Owner's number of well (if more than one) ] i
B New well [0 Reconditioned Method : [0 Dug [0 Bored [J Driven Location _S_Wl.4—1{4 NEI/4 Sec 15 Twn24N RIE EwM R
[ Deepened [ Cable B Rowan: . [ Jetted (s, t, r Still REQUIRED) Or
DIMENSIONS: Diameter of well & inches. drifled 100 f. wwm O
Depth of compieted well 100f.
CONSTRUCTION DETAILS Lat/Long FaiDeg _ Lat Min/Sec
Casing  [J Welded * Diam. from flw fiL Long Deg Long Min/Sec
lustalled: [J Linerinsialled _ * Diam.from ____ fiwe A Tax Parcel No. (Required)37740090070602
[ Thteaded ' Diam. From f.ito .Mt
ons: h ¢ N
Redoratonss L e BN CONSTRUCTION OR DECOMMISSION FROCEDURE
Type of perforator used Formation: Describe by color. character. size of material and structure. and the kind and
- . : : £ nature of the matenal in each stramm penetrated. with 8t least onz enury for each change
SIZEofperfs __inby____ in.andmo. ofperfs ___fom___ R0 R of information. (USE ADDITIONAL SHEETS IF NECESSARY.}
Screens: [ Yes [ No [0 K-Pac Location - E = =
Maf s N MATERIAL FROM TO
aifacturer's Name Brown fine to medium sand 0
Type Muodel No. loose ”C(
D1.am. Slon size from R 10 fi. Brown silty clay 2 11 \Y
Diam. Slot size from fi 1o fL - -
- - Samil to medium multicolored 11 { 54&%
S!r:e.llll"ﬂ(]nr pda;rked: O Yc; w No . Size of gravelisand gravel, fine brown sand loose 55 Cle
DDA SRR it ' Blue silt, soft 29 48 :1{1(2»1(,
Surface Seal: [ Yes [0 No  To what depth? 100 Brown silty clay with lenses 48 k%tid
Material ueed in seal Super Grout of gravel 65 { §'v
Did any strata contain unusable water? O ves B No Brown silty clay 65 74 F‘ w/ﬁf
Type of waler? Depth of strata Brown silty sand and gravel 74 81 f 6’(’"
Method of ealing swata off Brown silty clay, stiff, dry 81 98
PUMP: Manufacturer's Naine Srr';z‘: L] mislﬁm ggavef 8 [/ o
e P cobbies, with fine brown Ku( 3
5 sand and silt 100 &
WATER LLEVELS: Land-surface elevation above mean sga level ft [
Static level . below top of well Date
Anesian pressure Ibs. per square inch Date ;
Artesian water is conmoiled by (cap. valve. cl¢.} Installed 3/8 X 1/4 copper
WELL TESTS: Drawdown is amount water fevel is lowered below static level loop and grouted .from botiom
> _ to tand surface with -
Was a pumy test made? [ Ves No [ ves. by whom?
Super Grout
Yield: eal.min, with it. draw down afier hus, ey
Yield: pal.fmin. with ft. drawdown after hrs. e :‘U
Yield: pal.imin. with ft. drawdown after hrs, T
Recovery data (time wker as zero when purnp turned off) (waier level meastired from . é
well 1op ta water Ievel) == L)
Time Water Level Time Water Level Time Water Levzl & i
L
T e ¢ ;
_ — o
Date of test ~ afa?
Bailer test gzl min with fl. drawdown afier hrs. T
Airtest gal./min. with stem set at fi. for hrs.
Anesian flow gp.m. Dae Start Date 06/01/2011 Completed Date 06/01/2011

Temperature of water Was a chemical nnalysis made? [J Yes B No

WELL CONSTRUCTION CERTIFICATION: [ constructed and/or accept responsibility for construction of this well, and its compliance with all Washington well
construction standards. Maierials used and jhe information reported above are true to my best knowledge and belief.

I Driller [ Engineer [ | Trainee . Naghef(ennm ) Jpsh K.

Drilling Company Arcadia Drilling Inc.

Driller/Engineer/ Trainee Signalure L

Address Po Box 1790

Driller or traince License No. 2874 i City. State, Zip Shehon . Wa. 98584
IF TRAINEE: Driller's License No: Contractor's
Driller’s Signature: Registration No. ARCADDRIQIRK ] Date 06/03/2011

ECY 050-1-20 {Rev (2/10) Ifvou need this document in an alternaie format, please call the Water Resources Program at 360-407-6872.
Persons with hearing loss can call 711 for Washingion Relay Service. Persans with a speech disability can cafl §77-833-634 1.

DNR-00053081



The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

File Original and ¥ir=t Copy with
Department of Ecology

Second Copy — Owner’s Copy
Third Copy — Driller's Copy

WATER WELL REPORT
STATE OF WABHINGTON

Mt \(O(C i 2,4////5"/‘1

Application No. .

Permit No. ... ..

(l) OWNER: Na

, /1 TnﬁZ?

(2) LOCATION OF WELL: County...

Bearing and distance {rom section or subdivision corner

{3) PROPOSED USE: bpom Industrial [] Municipal [J
Irrigatdon Test Well ] Other |3}

(4) TYPE OF WORK: {(jprers qumver gt veil 1:(/
New well Method: D Bored O

Deepened [m) Cab Driven [J

Reconditioned [ Rotary 0 Jetted [

(3) DIMENSIQNS: Diameter of well . 4 hlch.el

Dritied ... .gD......4t. Depth of completed weil.....qd O

(6) CONSTRUCTION DETAILS:
Casing installed: é * Diam. from ... #t. uf’? O/ n

Threaded (OJ y ' Dimm, from 2. o w
Welded 0 .oocceimn 2 Diam. from .. e B 80 ciiinenes ﬂ.

Perforations: ve g NOW
Type of perforator used........co..... coev

SIZE of perforations ...

; perfnutiam tm

.. perforations from ...
.. perforations from .

Screen3° }.g No O
ip..d'—r*"““ ole ‘4 ‘e “"";.“.‘;::"_':::':_':::::::i:::::;"

D:am . Slot slze /0 from / !t to Q_Q/n

-4 Tast BJE Ze 1w

{10) WELL LOG:

Formation: Describe by color, character, size of material and structure, and
showy th(ckuul o! aguifers and the kind and nature o} the material in gach
wvatum penetrated, uith ot least one entry for each changc of j‘oﬂMllml

MATERIAL TO

@ So . 74
M‘”"’—M" a/, of Hf
—C-[“)(M._Sﬂﬂ L ¢ )
&zn._g_/_w,a,lzzzlé -
::S‘Aa.i)l_c—llﬂ*i £¢ D¢
M_~—-—Qé-—9—$
Ward fFra 24

FROM
(&)

Diam. ... . Slot size | from ft. 10

Gravel packed: ves u—“i*a

Gruvel plaeed from ..

Size of gravel: S
. ft. to . .

Surface seal: yer To what depth? &o .......... 1t
o I

No

Material used in seal. Ry e
Did any strata contain unusable water? Yel jm] N

Type of water?.. ... . ccoecvreeeren. DEpth Of BITALA. i
Method of sealing sirata off.......... oo 54

(7) PUMP: Manufacturer's Name......... oo . o

#Q

TUDRL s

(8) WATER ELS P __{ O.s
Static level . / ...ft. below top of well Date.. 6{.@

Arteslan pressure ... ...Iba. per square inch Date.. ey
Arteslan water is eontroued by....

Land-surface elevation
above mean sak level..

(Cap, valve, etc.)

Drawdown I8 amount water level is

(9) WELL TESTS: lowered below static level

Was a pump test made? Yes [] No{J If yes, by whom?... . s v
Yield: gal./min. with #t. drawdown after hrs.

necover_v data (1ime iaken as zero when pump turned off) (water level
measured from well top to water level)

Time Water Level | Time Water Levei Time Water Level

Date o! t B
Baller test . b gk ran, WA 1/5‘ P——— 1, [
Artestan Aow ... . ... .~g-pm. Date.
Temperalure of water. Was a chmlcnl analysis made? Yes [J No [T

(USE ADDITIONAL SHEETS IF NECESSARY)

Erv 001 20

i

Work started. &, = RO, lﬁ..é.[(:ompleuvﬁ...'..ﬂaa

WELL DRILLER’'S STATEMENT:

This well was drilled under my jurisdiction and this report is
true to the best of my knowledge and belief.

Nﬁﬁre—'frf«f«ﬂr//%

FParson, firm, or corporation)

T{wWelk DnMler)

Date. B2 L.

oo/ 29T

DNR-00053082



The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

File Original and First Copy with

g;&a;émzrgyof Ecology Co
Ovmer (]

Third Copy — Driller’s Ct'nwpy

WATER WELL REPORT
STATE OF WASHINGTON

Application No.

Permit No. ...

(l) OWNER: wume Arnold Rousse . ... ..

Adares 4805 N.W, Seabeck Huy, Bremerton.

(2) LOCATION OF WELL: county ...

Beuring and_distance from section_or subdivision corner _Kitsap _

- NE 4 SE 1516 124 N, 71E. wn.

(3) PROPOSED USE: Domestic X Industrial [J Municipal [J

Irrigation [ Test Well [J Other 3

(10) WELL LOG:

Formation: Describe b coior, character, size of material and structure, and
ahow thickness of aqu wf'"' and the kind and nature of the m:nrkc:l n each

o - atratum peneirated, with at least one entry for each change of Jormauon
(4) TYPE OF WORK: (wiersnumberotwen T ol R L
New well X Method: Dug [ Bored O = =
Deepened [ Cable [X Driven [ Jopsoil . . ___ SV : 5 -
Reconditloned [ Rotary [] Jetted [J 2 18
_dand & gravel S 8. 3
(5) DIMENSIONS: Dismeter of wall . .. I T s et
Drilled . 2985 .. Depth of completed wcll..¢ / : =t - s F
Sand & gravel . _. ___ ~—t-248.1 . 259
(6) CONSTRUCTION DETAILS: HBuddy sand ... 42589l 280
Casing installed: . 6 - piam. from .0 n. _SL.U'.LS " A ; ——— —+-280.1 290
Threaded [ * Diam. from ... .. . . QQU—- —293
Welded D§ .. Diam. from . . ... ft. -Sand & gtauel and water 293.| 285
Perforations: vesg nNom o
TYPE Of PEITOTAIOT WSBA.. ... coccocs o o cosmrsses +ooicomssmniss <ontesrssmssnscccomiion T
SIZE of perforaiions ............ ... In. by ... -
... perforations from ..... . Bt tO = =
. perforations from ................. ft. to ——————————e—— s -
.. perforations from .. ....cee . T8 30 Lo
Screens: yes o No @
Manufacturer's Name...... s ol " - -
Diam. ... .. Slot size ... . .. from ..o It 10 oo e £E. —— p——
Dlam. . .. Slot size e DO 5.t B 00 i ; [T g —_
Gravel pﬂckEd' Yes O Noﬂ Size of gravel: ... .o T ) o — - - _jt‘ ’:H o
Gravel placed from . - iz BH 5 s Pl {550 TR I
Surface seal: ves®1 NoD  To what depth? ... 18 ... | —————— -
Material used in seal Bentonite. == NN~
DIid any strata contain unusable water? Yes O No®D | __ . _ S
Type of water?.. ... ccvenenee ... DEpih of strata........oveemennine L e _ I
Mettiod of sealing SEEALA O .. s puemmssimme s !
(7) PUMP: Manufacturer’s Name R —_
TYDE: | vy = HP ...t mstisame | s A ST " S
(8) WATER LEVELS: f::f;*::::e.:zﬂl:s'::" . R -
static Jevel . . 2T B ...t below top of well Date =30 .
Arteslan pressure ... .. .lbs. per square inch Date...
Arteslan water Is eomrollud T —————— -
{Cap, valve, etc) | ___ T RS | I S

Drawdown is amount water level is

(9) WELL TESTS: lowered below statle level

Was a pump test made? Yes (] NoX] If yes, by whom?... . .. .. . ...
gal./min. with il. drawdown after

Recovery data (Ume taken as zero when pump turned off) (water level
rmeasured from well top to water level)

Time Water Level Water Level Water Level

Time

Time

Date af test ...
Bailer test... G
Ariesian flow... R
Temperalure ot water...

nl /mln wlt.h 19 n drawdown after.... 1
. p.m. Date..

Wu a ehem.tcnl anlLvlh mdc? Yel [j Nnﬂ

Waork started...._.JURG... 1.3 19 29 Comjleud..Ju:n.

WELL DRILLER’S STATEMENT:

Thia well was drilled under my jurlsdiction and this report is
true to the best of my knowledge and belfef.

Az Tyos. oLl Diliing.Co.

ype o‘- prmf.l T

Address.. Pall.a.... -Allyn, lWa.. 98524. .

[Signed].......... .
‘Well Driller)

License No..... 0967 . . . Late June..30..., 1879

{USE ADDITIONAL SHEETS IF NECESSANY!

ECY 050-1-20

.-.".'?34- 1

DNR-00053083

29/0/~ & T



Construction/Decommission

of Intent Number

RESOURCE PROTECTION WELL REPORT

(SUBMIT ONE WELL REPORT PER WELL INSTALLED)

Construction
Decommission ORIGINAL INSTALLATION Notice

349095

CURRENT QL\'\; ’&%QQ
Notice of Intent No. "7‘

Type of Well

[ ]Respurce Protection
@G/ec:echnical Soil Boring

Property Owner @&¢.n (. AxhE 1]

Consulting Firm AE ST

Site Address Tl

Kusse]

ciy_BRemeertnd

Comy KT5ap

-
—
[}
@
24
g
=
=
™~
c
o]
[ =
)
b— i
®  Unique Ecology Well ID Location e éé_’ 14 S 5 /é Twn QI.MJ R /& o
E Tag No. WWM
ug WELL CONSTRUCTION CERTIFICATION: I canstructed and/or accept responsibility (I;r‘q ; Lat/tong (s,t,r LatDeg Lat Min/Sec
; canstruction of this well, and its compliance with all Washington well construetion standards still Required) Long Deg Long Min/Sec
5 Materials vsed and the informatian reported above are true to my best knowledge and belief Tax Parcel No.
3 @gﬁller DTraincc Name (Print) n / ael "
.'E Driller/Trainee Signaturc M - Cased or Uncased Diameter ‘3' Static Level A/ @
g Driller/Trainee License No. 276 4
i Work/Decommision Start Date .-} ~04§
i —— — 4
T |Iftraines, licesned drillers'
3 Signature and License No. Work/Decommision Completed Date b-tl-¢ 7
= .
; Construction/Design Well Data /0 F— X ‘) / Formation Description
=
e ¢
= CONCRETE SURFACE SEAL 0 - 70 FT
= g' i, Lgoum 67//7 sentl
-
o 57 rost/
=
n
]
(=}
o i ) /
o BACKFILL Tl 70 - £5 FT
_g heooown. 47 fhy scnd
(] 2 - : =
] hen (Ju’ﬁf - ontwash 7”’«“‘3)‘
Yo
(o]
b
c
[0
-§ - FT
—
]
o
(]
(]
Q
£
-
, RECEVED
DEPTH OF BORING g5 FT 14 7008
Jub
(8]
Scale 1" = Page of WR—N“\’ZBQm.]z (Rec—v 2/01)

DNR-00053084



The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

RESOURCE PROTECTION WELL REPORT

(SUBMIT ONE WELL REPORT PER WELL INSTALLED)

CURRENT ab('\ %/ A Kf? R

Notice of Intent No. f;EOLr.N&"

Construction/Decommission 3 Type of Well
ﬁCunsuuctim C{? 0 9<{ MResow‘ce Protection
[]Decommission ORIGINAL INSTALLATION Notice [ JGeotechnicat Soil Boring

of Intent Number

Property Cwner

Consulting Firm  Associated Earth Sciences-Kirkland

Old Landfill

Stte Address

76 Russel Rd.

City, Bremerton

County 18-Kitsap

Unique Ecology Well D

Location

/4SE 1#SE_Sco 16 Town 24N RIE_

Tag No. ik
WELL FONSTRUCTION CERTIFICATION: 1 canstmcted andfor.actept respaasibitity for Lat/Long (s,t,r Lat Deg x Lat MinvSec X
comstruclion of {us well, md ils campliance with all Washington wetl corstruction standarde still Re.quired) Lang Deg X Long Man/Sec X
Mataials wied aad thy infoscation ceporied above ar ue 1o my best knowledge and Deliel Tax Parcel No.
W oritier [ Jrrminee Name priy - Andy Flagan - e
Dnilles/Trainee Signature TR B /£-—‘ Cased or Uncased Diameter g Static Level
Drilles/Trsinee License No. 2761 4
Work/Deconmmision Stail Daie £y ~ 6 - 7
I rainee, licesned drillers”
Siprature and License No. Wek/Decommision Conipleted Date : b~ f -0 7
Canstruction/Design Well Data W09-291 Formation Description
3
CONCRETE SURFACE SF,A/L 0 - ;Z,D FT
4 Fr bf‘ow"’L 5MLOLY 1@7/
/ ]
BACKFILL, 47,5 Fr 0 20- 30 FT
_ 7 r~<.7 = iww(»[ i /71"
chips
/ 7
0 72. 37 FT
g Qd/‘}"
/ !
? 7 “ﬂ /.;_
71y -5'/'7/7 san 4.5
!
pEPTH OF BoRING .S /- FT

Scale 1" —

Page of

ECY 050-12 (Rec=v 2/01)

RECEWED
Jui. 14 2008

Dept of Ecology
\?UR—NWRO

DNR-00053085



MONITORING WELL REPORT

Wan o4

Well ID8
Start Card 2

: l (i

Mo OJE NO. (6) L%C‘.:.}_'ION OF WELL By legal dacnpaan
Name .__.,Lsdwdo
N ) Towaship (Normnp._LE_.(Eww)m:[(Z:

cigy (B sae U3 zip OR33 - o wer_O B 14 of above section.
(2) TYPE OF WORK ' A <

{JJ New consmection {0 Alreration (Repair/Recondition)

(] Conversion [ Decpening Wmmm
(3) DRILLING METHOD (7) STATIC WATER LEVEL:

(O Rory Air . [J Rowry Mud [0 Cable Ft. below land surface. Date

H\Holbw Stein Auger ] Other

Artesian Pre

(4) BORE HOLE CONSTRUCTION:

(8) WATER BEARING ZONES:

Depth st which water was firm found

From R To Est Flow Rste SWL
\
(9Y WELL LOG:
Ground Elevation

Mateml From To Ev?t

it 0131

v
fotP 02

asniigwongState

—_ — |

The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

(5) WELL TESTS:
(0 Pemp

Ovesmned ] || [O compiema __ 9IS |O¥

WELL CONSTRUCTION CERTIFICATION:
i constructed and/or ecoept responsibiity for construction of this well, and its
compiiance with a2 Washington well construction standerds. Maierists used

mmmwaunmmhmmmmm

W\dmiﬁ’u

O] Bailer Qair O
Permesbility Yield GPM
Conductiviry . PN L
Temperature of water OFfC _petith anesisn flow found n
Was water analysis done’? [ Yo No
By whom?
Depth of stran o From i, to f
el

1 \
Name Of Supervising GeologisvEngineer___\ (ALY JO AL~

Ragistration No. Howwﬁoqq)éﬁ— B \o’}u)os

DNR-00053086



Construction/Decommission

&’Construction

of Intent Number

"RESOURCE PROTECTION WELL REPORT

(SUBMIT ONE WELL REPORT PER WELL INSTALLED)

/970 7p

[ JDecommission ORIGINAL INSTALLATION Notice

22¢

CURRENT
Notice of Intent No.

2 E. 2l
S AusSed

Type of Well
DResourcc Protection

Geotechnical Soil Boring
Property Owner H’ﬁbi *“A’

Nan ity

Site Address Y. Braend Loy + S. WMiduiue BV

City BVQV"% A

CO{mty 5\' ‘%’5&4‘,0

Unique Ecology Well ID

Tag No. b—/

Consulting Firm ?@_vrom. Consuthin 6

Location

1/4 NE 174 NQSGCJ‘;- Twu gm ﬁ E—

Ry

R or

Driller [_] Trainee Name (Print)

WELL CONSTRUCTION CERTIFICATION: I constructed and/or accept responsibility for
construction of this well, and its compliance with all Washington well construction standards

Materials used and the information reported above are true to my best knowledge and belief

F"Y‘\L Lot

Lat/Long (s,t,r LatDeg
still Required) Long Deg

Tax Parcel No. /™"

WWM
Lat Min/Sec
Long Min/Sec

gl Static Level \n, !A-

riller/Trainee Signature 4/ M Cased or Uncased Diameter
Driller/Trainee License No. ’/ 2544
Work/Decommision Start Date
If trainee, licesned drillers' / -
Signature and License No. - Vilgr’k/Deconunision Completed Date

Construction/Design

Well Data v~ 33S

S/t [ o\

S/ ol

Formation Description

CONCRETE SURFACE SEAL

BACKFILL

The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

DEPTH OF BORING

< FT

!30\:\.\*(1\-\:15

RECEIVED

JUN 0 8 2006
DEPT, OF ECOLOGY

S5 FT

Scale |"=

Page of

ECY 050-12 (Rec=v 2/01)

DNR-00053087



T

PROJECT: Crown Hill Elementary  W.0. 1]1-08362-11 WELLNO. MW-1

Elevation references Nof Applicoble Well completed: Z8 December 1994 Page §
“{ Ground surface elevaton: 135,96 fost Casing ¢levation; ]138.7¢ fee! AS-BUILT DESIGN of §
e R et e s T P Sompans o tovamime 4 5 ?.j i g ot % e .—Ab;;fa e round ,ber..
i SOIL DESCRIPTION tg § : : g (Appros 3) TESTG
- 0 - i N\ Ground surfoce
Grass, sand and gravel Fl - op of casing
" Loose fo medium dense, molst, brown. ] concrot ’
medium SAND with some siit ; oncraie ]
Bentonite ]
. Casing .
(Schedule-40
" 5 T Becomes dense and brownistred MW 2 Zinch 1D, PVC) . ]
& 4 k
1 -
] Yoicaly Grout
- 10 Becomes very donse wa-]_ 56 B
4 ]O . A
" Gravelly SAND (nfsmed)
15 Teoy -
~Bacroass i gravel conlent dnferrec) | 19 :
E E -4
i
- 90 - B — - i
Very dense, molst, brown, medlum AW 80/
SAND with gravel and some st (gravel 204 4° .
i approx. \&4nch to Mnch ond
sub-rounded)
= MW 50/ g
1 244
‘s‘,jlk 30 {continued) l
§ T zbenoD. LEGEND Y] @ AGRA
i #pilspocn sampe (At | Anciiicalleding Earth & Environmental
- Obseved groundwaoter level RCRA halols o :
= 25 ATD =t fime of olting €cology ID4 ABN 150 11335 NE 122ad Way, Suite 100
W Chsarved groundwater lavel Kirkland, Washington 98034-6918
§ )( Sample nof recovered Joois  6700/00 = Code obiorved

Drilling staried: 27 December 1994

Drilling completed: 28 December 1994 Logged by: JK

DNR-00053088



PROJECT: Crown Hill Elementary W.O. 11-08362-1] WELLNO. MW‘L-@-‘

Elevation reference: Not Applicable Well completed: 28 December 1994 Page 2§
Ground surface elevation: 135,95 fos! Casing slevation: 138,79 foof AS-BULLT DESIGN of
- E - " e s R - A ; u.‘.‘g_ g g L s e o -G'.g' ;
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R w £ Eim gle 52
- 30 Dense, damp o mols!, brown, medium - :
SAND with some grove! and friaee fo ) !
some st MV 1 o
4 30 - 4
1 Volelay Grout
J : Casing
, (schedule-40
" 35 ™" Gravel confent decreases to frace i 0 T 2nch LD, PVC)
armounts ] 35 {4 ]
Becomes gravelly (nferrech ]
2 - 1
" 40 T Biavelly SAND (nferredi)(rock wedged Teorl T
in auge ] 1.5 J
{
{
= o ol . y
45 s/ !
- 1.6 f
- 50 1 + ‘
Very dense, damp, brown, meaium MW 120/ o
SAND with grovel and frace 1o some sitH 504 6 ; [
L £¢ . A+ R .
55 MW 771 o
é
| confinue :
& 60 ¢ D : T
g :
- LEGEND b
ST 2hchOn. i
‘% I spitspoon sampke At | Anohiiatesing @ AGR ‘e‘ ;
§ [ — | aceasseso Earth & Environmental C
§ @0 AD=cltime ol aitng Ecology [0/ ABN 150 11335 NE 122nd Way, Suits 100
w Obsoved grouxiwaier level Kirkland, Washington 98034-6918 ¢
é X Sample not recoversd St 0/00{00 = dt & obssrved
" Drilling sterted: 27 Docember 1994 Drilling completed: 28 December 1994 Logged by: JK %
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PROJECT: Crown Hill Elementary W.0. 11-08362-11 WELLNO. MW-1

wo AL = af fime of diliing

K Sample notrecovetad

AGRA Eeeit &

Ecology IDF ABN 180
_!, Obsewved groundwater level
OF00/00 = dote cbssved

11335 NE 122nd Way, Sulte 100
Kirkland, Washington 98034-6918

Tlevation reference: Not Applicable Well completed: 28 December 1994 Page 3
Ground surface elevatxon 135, 96 fee! Cams clevation: 138, 7 4 !eef AS-BUILT DESIGN of 5
E 3’ SOIL DESCRIPTION 2 g g g E % 2 TESTING
a = %] e‘; S
- 60
4
4 Voiclay Grouf
d 4 Caoulng
' (Scheduds-40
- 657  Very dense, damp fo molst. brown, MWl B 2inch 1D, PVC) -
1 medium SAND with frace io some | g5 1711 0| .
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1/4-inch, sub-roundec) 1 .
- 70 ] T T -
|
I 73 5 Gontent decreases fo trace mwil syl o1 :
754 4"
W -
- 801 . - T - -
-‘ 4
L, 9% - L 4 .
g5 4 8 . R
g (confinued) S
g— a0
. . LEGEND /0
2inch 0., :
« spit-spoon sample “”‘2‘32 Anclyticol lesh ..3 AGRA
: o ailicatiesting Earth & Environmental
Ooseved gmndwalet lovel RORA Metols

Dilling stavted: 27 December 1994

Dirilling completed: 28 December 1994 Logged by: JK
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PROJECT: Crown Hilf Elementary W.0. 171-08362-1] WELLNO. MW-]

;*-s-..—-

-

Flevation reference: Not Applicable Well completed: 28 December 1994 Page 4 |
Oround surface elevadon:135, 06 fact "\ Casing elevaton: 138,79 fool AS-BUILT DESIGN O‘f’ )
e e e g o B | gu g SPRUPI D - o "T
. E g - SOIL DESCRIPTION gg gg § . :3 %E . , _,ms'_xma‘ ;
- 90 -
: 2
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medium SAND with gravel and trace to) 051861 9 .
some sitt (gravel slze 1/2-inch fo
3/4-inch) 1 :
- 1007 ' ™ ~ T
" 1057~ "Vary ciense, damp to molst, brown, i 5| o T ‘
medium SAND with frace graveland | 105 1 -
froce siit |
Gravei confent Increases (nferred) 1 :”?-20 sanf'
| or POC,
- 110 Gravel confent decreases (nferred) | T T i
_ ] Sereen
2-inch LD, PVC i
1 with L
A 0.01-Iinch slots) B
- 115 mvilso/| ]
: 1154 & 1
§ | ]
E:| I (continued)
120
; GEND
Z-inch 0.0, - LE BB @ AGRA
- spit-spoan samp A8 Anciyticol festing Earth & Environmental
; w  Obmnedgrouxiwater level RCRA Metalt a nviro n {
5 a0 Alb=at time of difing Ecology ID# ABN 150 11335 NE 122nd Way, Suite 100
u Observed groundweter keval Kirkland, Washington 58034-6918
g »  sample notiecoversd o 000 dote obssrved
Drilling started: 27 Decemnber 1994 Drilling completed: 28 December 1994 Logged by: JK
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PROJECT: Crown Hill Elementary W.O. ]1-08362-11 WELLNO. MW-]

| Blevation reference: Not Applicoble Well completed: 28 December 1994 Pape 5
‘: Grourd sucface elevation: 135,95 feof Casing elevatlon: 138,79 feof AS-BUILT DESIGN of 5
o oy e A e o e~ PR G S SRS S S . ‘_.._._ﬁ_. e ..._g B o = A T At P AL e ar st~ b
Eg SOIL DESCRIPTION ?ggggﬁ 52 gé TESTING
a = Skl ] § o g &
- 120 Very dense, damp fo molst, brown,
medium SAND with irace grovelond 4 .
frace sitt | ] 10-20 sand
fiter pack "
J ] ] . .
Y12
125 mwilsr| o -
1254 &° .
Very dense, wet. brown, medium SAND o ATD Soreen B
with race gravel and some st 1 : ] @-inch LD, PVC .
with :
1 1 1 0.01-nch sfols) .
- 1307 - + + _
Thregcfed end cap )
J } ;
- 1357~ Vary dense, wet. gray, fine fo mealum MW so/ T 7
SAND wilih some st and frace gravel 1351 5| 0
- 1 A L 1 k
140 MW S/
Bottom of boring af 141.6 feel,
No unusual odors of skalning observed. | d 4
- 1454 - T T -
4
£ |
%@- 150
. LEGEND
24nch O.D.
"% spi-spoon somple gﬁg;g Anayticotlash @ A G R A
ng
g !' Obspivad groundwatet loval RCRA dMetals Ealrth & En Vlrﬂnmentﬂl
E A AD=cttime of aibing £colopy ID# ABN 160 11335 NE 122nd Way, Suite 100
‘ Ohseved groundwater level ; i
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Logged by: JK
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Table F-1 - Groundwater Quality Data

Bremerton Gas Works Site
Bremerton, Washington

MW-6
Groundwater SW Initial PRG MPO3 MPO4 MW-1 MW-2 MW-3 MW-4 MW-5 MW-6 6/1/07 MW-7 MW-8 SP02
Chemical Name Initial PRG (for GW Screening) 5/19/08 5/15/08 6/1/07 6/1/07 6/1/07 6/1/07 6/1/07 6/1/07 FD 6/1/07 6/1/07 5/15/08
Total Petroleum Hydrocarbons (TPH)
Gasoline Range Hydrocarbons in ug/L 50 U 1,300 U 50.0 U 63.5 2,800 10,600 481 3,450 3,400 174 4,850 50 U
Diesel Range Hydrocarbons in ug/L 170 IL 510 J 236 U 236 U 236 U] 18,500 Q5 236 U 540 QP 646. QP 447 1,860 Q5 250 U
Oil Range Hydrocarbons in ug/L 160 JL 500 U 472 U 472 U 472 U 2,360 U 472 U 472 U 472 U 472 U 472 U 500 U
Metals
Total Antimony in ug/L 6 640 0.4 JQ 3 U 3 U 3 U 3 U 3 U u 3 U 3 U 3 U 0.3 JQ|
Total Arsenic in ug/L 0.045 0.14 4.1 1.54 1.08 14.2 26 2.83 4.8 4.43 1.43 4.69 06
Total Barium in ug/L 2,000 173 35.7
Total Beryllium in ug/L 4 0.66 0.37 JQ 1U 1U 1.07 1.08 1U 1 U 1 U 1Uu 1 U 1 U
Total Cadmium in ug/L 5 8.8 0.16 Q| 1U 1U 1U 1 U 11U 1 U 1 U 1U 1 U 0.05 IQ|
Total Chromium (Total) in ug/L 100 42 69.6 11.8 5.15 228 177 6.07 1.34 1.06 15.6 9.28 2.4
Total Chromium (V1) in ug/L 0.031 50 6 5 U 48 33 61 23 33 11 90
Total Cobalt in ug/L 4.7 83 1.4 )
Total Copper in ug/L 620 3.1 32 ) 10.1 3.4 130 143 9 1.05 1 U 13.1 8.94 1.9 IQ|
Total Lead in ug/L 15 8.1 8 J 1.55 u 18.3 21.6 5.12 1 U 1 U 2.23 4.47 0.44 Q|
Total Manganese in ug/L 320 3,020 98.1
Total Mercury in ug/L 0.63 0.94 02 U 02 U 0.246 02 U 02 U 02 U 02 U 02 U 02 U
Total Nickel in ug/L 300 8.2 382 J 18.7 7.24 232 180 89.7 1.65 1.32 20.2 14.4 52
Total Selenium in ug/L 50 71 5 UJ 1U 1U 1U 1 U 3.64 1 U 1 U 1U 1 U 5 U
Total Silver in ug/L 71 1.9 0.07 JQ 1U 1U 1U 1 U 11U 1 U 1 U 11U 1 U 1 U
Total Thallium in ug/L 0.16 0.47 0.26 JQ| 1U 1U 1U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Total Vanadium in ug/L 63 78.2 3.7 JQ
Total Zinc in ug/L 4,700 81 37.2 ) 13.4 10 U 185 155 32.1 10 U 10 U 18 12.7 45 )
Organometallics
Tributyltin in ug/L 2.8 0.0074 0.0019 U| 0.0019 U| 0.0019 U] 0.0019 U] 0.0019 U| 0.0019 U] 0.0019 U| 0.0019 U] 00019 U
Polycyclic Aromatic Hydrocarbons (PAHs)
Acenaphthene in ug/L 400 990 49 0.102 U| 0.0971 U 1.10 485 14.5 20.1 16.3 0.0943 U 12.3 005 U
Acenaphthylene in ug/L 4,840 54 0.102 U| 0.0971 U 9.71 U 25.1 3.10 34.9 27.8 0.222 9.41 005 U
Anthracene in ug/L 1,300 40,000 0.4 0.102 U| 0.0971 U 9.71 U 120 0.726 4.23 1.32 0.0943 U 0.891 005 U
Benzo(g,h,i)perylene in ug/L 7.64 0.05 U 0.102 Ul 0.0971 U| 0.0979 25.6 0.639 0.221 0.104 0.0943 U 0.500 005 U
Dibenzofuran in ug/L 5.8 4 029 J 102 U 9.71 U 9.71 U 31.8 943 U 943 U 943 U 943 U 990 U 05 U
Fluoranthene in ug/L 630 140 0.26 0.102 U| 0.0971 U 1.95 122 3.29 11.2 9.68 0.0943 U 1.72 005 U
Fluorene in ug/L 220 5,300 0.25 0.102 U| 0.0971 U 3.31 184 1.36 15.3 5.34 0.102 0.873 005 U
Phenanthrene in ug/L 1.5 0.05 U 0.102 U| 0.0971 U 5.78 377 1.46 5.73 0.0943 U| 0.0943 U 1.04 005 U
Pyrenein ug/L 87 4,000 0.36 0.102 U| 0.0971 U 2.36 34.5 3.90 13.6 11.1 0.174 2.92 005 U
1-Methylnaphthalene in ug/L 0.97 2.1 0.102 U| 0.0971 U 16.8 970 9.43 U 59.4 9.47 0.0943 U 0.813
2-Methylnaphthalene in ug/L 27 4.2 0.35 0.102 U| 0.0971 U 0.415 1,430 1.20 0.0943 U] 0.0943 U| 0.0943 U 0.367 0.13
Naphthalene in ug/L 0.14 13 10 J 0.102 U| 0.0971 U 345 5,270 25.5 54.9 64.6 3.19 1,070 0.47
Benz(a)anthracene in ug/L 0.029 0.018 0.05 U] 0.0102 U| 0.00971 UI 0.389 39.3 0.884 0.727 0.430 0.0168 0.694 005 U
Benzo(a)pyrenein ug/L 0.0029 0.018 0.05 U] 0.0102 U| 0.00971 UI 0.217 37.6 0.905 0.345 0.158 0.0247 0.878 005 U
Benzo(b)fluoranthene in ug/L 0.029 0.018 0.05 U] 0.0102 U| 0.00971 UI 0.0968 9.43 Ul 0637 0.272 0.115 0.00943 U] 0.657 005 U
Benzo(k)fluoranthene in ug/L 0.29 0.018 0.05 U] 0.0102 U| 0.00971 Ul 0.227 943 U] 0615 0.281 0.189 0.0602 0.494 005 U
Chrysenein ug/L 2.9 0.018 0.05 U] 0.0102 U| 0.00971 Ul 0.432 40.8 1.16 0.772 0.392 0.0372 0.836 005 U
Dibenzo(a,h)anthracene in ug/L 0.0029 0.018 0.05 U] 0.0102 U| 0.00971 UI 0.0437 9.43 Ul  0.189 0.0678 0.0723 0.00943 Ul 0.170 005 U
Indeno(1,2,3-cd)pyrene in ug/L 0.029 0.018 0.05 U] 0.0102 U| 0.00971 U} 0.0874 9.43 U 0.467 0.167 0.0985 0.00943 U 0.433 0.05 U
Total cPAHs TEQ (ND =0) in ug/L 0.0029 ND ND ND 0.306 41.9 1.2 0.504 0.252 0.0328 1.13 ND
Total cPAHs TEQ (ND = 1/2 RDL) in ug/L 0.0029 ND ND ND 0.306 43.8 52 0.504 0.252 0.0342 1.13 ND
Other (Non-PAH) Semivolatiles
1,1'-Biphenyl in ug/L 0.83 14 05 U 05 U
1,2,4,5-Tetrachlorobenzene in ug/L 1.2 1.1 05 U 05 U
1,2,4-Trimethylbenzene in ug/L 15 19 05 U
2,3,4,6-Tetrachlorophenol in ug/L 170 1.2 05 U 05 U
2,4,5-Trichlorophenol in ug/L 890 12 05 U 102 U 9.71 U 9.71 U 943 U 9.43 U 943 U 943 U 9.43 U 990 U 05 U
2,4,6-Trichlorophenol in ug/L 3.5 2.4 05 U 102 U 9.71 U 9.71 U 943 U 943 U 943 U 943 U 943 U 990 U 05 U
2,4-Dichlorophenol in ug/L 35 290 05 U 102 U 9.71 U 9.71 U 943 U 9.43 U 943 U 943 U 9.43 U 990 U 05 U
2,4-Dimethylphenol in ug/L 270 850 05 U 10.2 U 9.71 U 9.71 U 9.43 U 9.43 U 943 U 943 U 9.43 U 990 U 05 U
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Table F-1 - Groundwater Quality Data

Bremerton Gas Works Site
Bremerton, Washington

MW-6
Groundwater SW Initial PRG MPO03 MPO04 MW-1 MW-2 MW-3 MwW-4 MW-5 MW-6 6/1/07 MW-7 Mw-8 SP02
Chemical Name Initial PRG (for GW Screening) 5/19/08 5/15/08 6/1/07 6/1/07 6/1/07 6/1/07 6/1/07 6/1/07 FD 6/1/07 6/1/07 5/15/08

2,4-Dinitrophenol in ug/L 30 5,300 25 U 204 U 194 U 19.4 U 189 U 189 U 189 U 189 U 189 U 198 U 25 U
2-Chloronaphthalene in ug/L 550 1,600 05 U 102 U 9.71 U 9.71 U 9.43 U 9.43 U 9.43 U 9.43 U 9.43 U 9.90 U 05 U
2-Chlorophenol in ug/L 71 150 05 U 10.2 U 9.71 U 9.71 U 9.43 U 9.43 U 9.43 U 9.43 U 9.43 U 9.90 U 05 U
2-Methylphenol in ug/L 720 67 102 U 9.71 U 9.71 U 9.43 U 9.43 U 9.43 U 9.43 U 9.43 U 9.90 U

2-Nitroaniline in ug/L 150 1U 10.2 U 9.71 U 9.71 U 9.43 U 9.43 U 9.43 U 9.43 U 9.43 U 9.90 U u
2-Nitrophenol in ug/L 2,940 05 U 102 U 9.71 U 9.71 U 9.43 U 9.43 U 9.43 U 9.43 U 9.43 U 990 U 05 U
3 & 4 Methylphenol in ug/L 1,400 102 U 9.71 U 9.71 U 9.43 U 9.43 U 9.43 U 9.43 U 9.43 U 990 U

3,3'-Dichlorobenzidine in ug/L 0.11 0.028 05 U 10.2 U 9.71 U 9.71 U 9.43 U 9.43 U 9.43 U 9.43 U 9.43 U 9.90 U 05 U
3-Nitroaniline in ug/L 1U 102 U 9.71 U 9.71 U 9.43 U 9.43 U 9.43 U 9.43 U 9.43 U 9.90 U 1 U
4,6-Dinitro-2-methylphenol in ug/L 1.2 280 1U 10.2 U 9.71 U 9.71 U 9.43 U 9.43 U 9.43 U 9.43 U 9.43 U 9.90 U 1 U
4-Bromophenyl phenyl ether in ug/L 1.5 05 U 102 U 9.71 U 9.71 U 9.43 U 9.43 U 9.43 U 9.43 U 9.43 U 990 U 05 U
4-Chloro-3-methylphenol in ug/L 1,100 34.8 05 U 102 U 9.71 U 9.71 U 9.43 U 9.43 U 9.43 U 9.43 U 9.43 U 990 U 05 U
4-Chloroaniline in ug/L 0.32 232 05 U 102 U 9.71 U 9.71 U 9.43 U 9.43 U 9.43 U 9.43 U 9.43 U 9.90 U 05 U
4-Chlorophenyl phenyl ether in ug/L 05 U 10.2 U 9.71 U 9.71 U 9.43 U 9.43 U 9.43 U 9.43 U 9.43 U 9.90 U 0.5 UJ
4-Methylphenol in ug/L 1,400 25 05 U 05 U
4-Nitroaniline in ug/L 3:3 1U 102 U 9.71 U 9.71 U 9.43 U 9.43 U 9.43 U 9.43 U 9.43 U 9.90 U 1 U
4-Nitrophenol in ug/L 60 1 U 102 U 9.71 U 9.71 U 9.43 U 9.43 U 9.43 U 9.43 U 9.43 U 9.90 U 1 U
Acetophenone in ug/L 1,500 05 U 05 U
Aniline in ug/L 12 2.2 10.2 U 9.71 U 9.71 U 9.43 U 9.43 U 9.43 U 9.43 U 9.43 U 9.90 U

Atrazine in ug/L 0.26 1.8 05 U 05 U
Benzaldehyde in ug/L 1,500 05 U 05 U
Benzidine in ug/L 0.000092 3:9 05 U 05 U
Benzoic acid in ug/L 58,000 42 204 U 19.4 U 19.4 U 189 U 189 U 189 U 189 U 189 U 19.8 U

Benzyl alcohol in ug/L 1,500 8.6 10.2 U 9.71 U 9.71 U 9.43 U 9.43 U 9.43 U 9.43 U 9.43 U 9.90 U

Benzyl butyl phthalate in ug/L 14 1,900 05 U 10.2 U 9.71 U 9.71 U 9.43 U 9.43 U 9.43 U 9.43 U 9.43 U 990 U 033
Bis(2-chloro-1-methylethyl) ether in ug/L 0.31 65,000 05 U 10.2 U 9.71 U 9.71 U 9.43 U 9.43 U 9.43 U 9.43 U 9.43 U 9.90 U 05 U
Bis(2-chloroethoxy)methane in ug/L 46 05 U 102 U 9.71 U 9.71 U 9.43 U 9.43 U 9.43 U 9.43 U 9.43 U 9.90 U 05 U
Bis(2-chloroethyl) ether in ug/L 0.012 0.53 05 U 102 U 9.71 U 9.71 U 9.43 U 9.43 U 9.43 U 9.43 U 9.43 U 990 U 05 U
Bis(2-ethylhexyl) phthalate in ug/L 4.8 2.2 05 J 51.0 U 48.5 U 48.5 U 472 U 472 U 472 U 472 U 472 U 49.5 U 033
Caprolactam in ug/L 7,700 0.71 ) 05 U
Carbazole in ug/L 1.3 J 102 U 9.71 U 9.71 U 9.43 U 9.43 U 9.43 U 9.43 U 9.43 U 990 U 05 U
Diethyl phthalate in ug/L 11,000 44,000 05 U 10.2 U 9.71 U 9.71 U 9.43 U 9.43 U 9.43 U 9.43 U 9.43 U 9.90 U 05 U
Dimethyl phthalate in ug/L 1,100,000 05 U 102 U 9.71 U 9.71 U 9.43 U 9.43 U 9.43 U 9.43 U 9.43 U 9.90 U 05 U
Di-n-butyl phthalate in ug/L 670 4,500 05 U 10.2 U 9.71 U 9.71 U 9.43 U 9.43 U 9.43 U 9.43 U 9.43 U 9.90 U 05 U
Di-n-octyl phthalate in ug/L 160 22 05 U 102 U 9.71 U 9.71 U 9.43 U 9.43 U 9.43 U 9.43 U 9.43 U 9.90 U 05 U
Hexachlorobenzene in ug/L 0.042 0.00029 05 U 102 U 9.71 U 9.71 U 9.43 U 9.43 U 9.43 U 9.43 U 9.43 U 990 U 05 U
Hexachlorocyclopentadiene in ug/L 22 1,100 05 U 10.2 U 9.71 U 9.71 U 943 U 9.43 U 9.43 U 943 U 943 U 9.90 U 05 U
Hexachloroethane in ug/L 0.79 3.3 05 U 10.2 U 9.71 U 9.71 U 9.43 U 9.43 U 9.43 U 9.43 U 9.43 U 9.90 U 05 U
Isophorone in ug/L 67 960 05 U 102 U 9.71 U 9.71 U 9.43 U 9.43 U 9.43 U 9.43 U 9.43 U 9.90 U 05 U
Nitrobenzene in ug/L 0.12 690 102 U 9.71 U 9.71 U 9.43 U 9.43 U 9.43 U 9.43 U 9.43 U 9.90 U

N-Nitrosodimethylamine in ug/L 0.00042 330,000 05 U 05 U
N-Nitroso-di-n-propylamine in ug/L 0.0093 0.51 05 U 102 U 9.71 U 9.71 U 9.43 U 9.43 U 9.43 U 9.43 U 9.43 U 9.90 U 05 U
N-Nitrosodiphenylamine in ug/L 10 6 05 U 102 U 9.71 U 9.71 U 9.43 U 9.43 U 9.43 U 9.43 U 9.43 U 990 U 05 U
Pentachlorophenol in ug/L 0.035 3 0.1 102 U 9.71 U 9.71 U 9.43 U 9.43 U 9.43 U 9.43 U 9.43 U 11.4 01 U
Phenol in ug/L 4,500 860,000 05 U 102 U 9.71 U 75.5 9.43 U 9.43 U 775 62.6 9.43 U 81.6 0.05 U
2,4-Dinitrotoluene in ug/L 0.2 3.4 102 U 9.71 U 9.71 U 9.43 U 9.43 U 9.43 U 9.43 U 9.43 U 9.90 U

2,6-Dinitrotoluene in ug/L 0.042 81 102 U 9.71 U 9.71 U 9.43 U 9.43 U 9.43 U 9.43 U 9.43 U 9.90 U

Volatile Organic Compounds (VOC)

1,1,1,2-Tetrachloroethane in ug/L 0.5 025 U 0.200 U 0.200 U 0.200 U 0.200 U 0.200 U 0.200 U 0.200 U 0.200 U 0.200 U 025 U
1,1,1-Trichloroethane in ug/L 200 76 0.25 U 0.200 U 0.200 U 0.200 U 0.200 U 0.200 U 0.200 U 0.200 U 0.200 U 0.200 U 025 U
1,1,2 - Trichlorotrifluoroethane in ug/L 53,000 0.25 U 025 U
1,1,2,2-Tetrachloroethane in ug/L 0.066 4 0.25 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 025 U
1,1,2-Trichloroethane in ug/L 0.24 16 0.25 U 0.200 U 0.200 U 0.200 U 0.200 U 0.200 U 0.200 U 0.200 U 0.200 U 0200 U 025 U
1,1-Dichloroethane in ug/L 2.4 47 025 U 0.200 U 0.200 U 0.200 U 0.200 U 0.200 U 0.200 U 0.200 U 0.200 U 0.200 U 025 U
1,1-Dichloroethene in ug/L 4 7,100 0.200 U 0.200 U 0.200 U 0.200 U 0.200 U 0.200 U 0.200 U 0.200 U 0200 U 025 U
1,1-Dichloropropene in ug/L 0.200 U 0.200 U 0.200 U 0.200 U 0.200 U 0.200 U 0.200 U 0.200 U 0.200 U

1,2,3-Trichlorobenzene in ug/L 5.2 8 05 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 05 U
1,2,3-Trichloropropane in ug/L 0.00065 0.25 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 025 U

04/17/2015

V:\080239 Bremerton Former MGP Site\Deliverables\RI FS Workplam\EFPA Draft\Appendices\F Soil, Groundwater, Sediment Data\Table D-1 - Groundwater Quality Data.xlsx

Table F-1

Draft RI/FS Work Plan
Page 2 of 4

DNR-00053095



Table F-1 - Groundwater Quality Data

Bremerton Gas Works Site
Bremerton, Washington

MW-6
Groundwater SW Initial PRG MPO3 MPO4 MW-1 MW-2 MwW-3 MW-4 MW-5 MW-6 6/1/07 MW-7 MW-8 SP02
Chemical Name Initial PRG (for GW Screening) 5/19/08 5/15/08 6/1/07 6/1/07 6/1/07 6/1/07 6/1/07 6/1/07 FD 6/1/07 6/1/07 5/15/08

1,2,4-Trichlorobenzene in ug/L 0.99 70 05 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 100 U 05 U
1,2,4-Trimethylbenzene in ug/L 15 19 0.200 U 0.200 U 9.36 179 3,52 10.3 10.6 0.200 U 40.4 05 U
1,2-Dibromo-3-chloropropane in ug/L 0.00032 025 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 025 U
1,2-Dibromoethane (EDB) in ug/L 0.0065 025 U 0.200 U 0.200 U 0.200 U 0200 U 0.200 U 0200 U 0200 U 0.200 U 0200 U 025 U
1,2-Dichlorobenzene in ug/L 280 1,300 025 U 0.200 U 0.200 U 0.200 U 0200 U 0.200 U 0.200 U 0200 U 0.200 U 0200 U 025 U
1,2-Dichloroethane (EDC) in ug/L 0.15 37 025 U 0.200 U 4,72 3.06 0.200 U 0.200 U 0.930 0.850 0.200 U 0.200 U 025 U
1,2-Dichloropropane in ug/L 0.38 15 025 U 0.200 U 0.200 U 0.200 U 0200 U 0.200 U 0.200 U 0200 U 0.200 U 0200 U 025 U
1,3,5-Trimethylbenzene in ug/L 87 71 05 U 0.500 U 0.500 U 1.87 30.0 0.530 1.26 1.22 0.500 U 5.60 05 U
1,3-Dichlorobenzene in ug/L 960 025 U 0.200 U 0.200 U 0.200 U 0200 U 0.200 U 0200 U 0200 U 0.200 U 0200 U 025 U
1,3-Dichloropropane in ug/L 290 0.200 U 0.200 U 0.200 U 0200 U 0.200 U 0.200 U 0200 U 0.200 U 0200 U
1,4-Dichlorobenzene in ug/L 0.42 190 025 U 0.200 U 0.200 U 0.200 U 0200 U 0.200 U 0200 U 0200 U 0.200 U 0200 U 025 U
2,2-Dichloropropane in ug/L 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 0500 U

2-Butanone in ug/L 4,900 2,200 5 U 2.00 U 2,00 U 2.00 U 200 U 2.00 U 200 U 200 U 2.00 U 200 U 5 U
2-Chlorotoluene in ug/L 180 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U
2-Hexanone in ug/L 34 99 5 U 2.00 U 2.00 U 2,00 U 200 U 2.00 U 200 U 200 U 2,00 U 200 U 5 U
4-Chlorotoluene in ug/L 190 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U
4-Methyl-2-pentanone in ug/L 1,000 170 U 2.00 U 2.00 U 2.00 U 200 U 2.00 U 200 U 200 U 2.00 U 200 U 5 U
Acetone in ug/L 12,000 1,700 u 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 5 U
Benzene in ug/L 0.39 51 70 0.200 U 18.4 826 25.2 85.1 950 826 2.23 650 035 U
Bromobenzene in ug/L 54 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U
Bromochloromethane in ug/L 83 025 U 0.200 U 0.200 U 0.200 U 0200 U 0.200 U 0200 U 0200 U 0.200 U 0200 U 025 U
Bromodichloromethane in ug/L 0.12 17 025 U 0.200 U 0.200 U 0.200 U 0200 U 0.200 U 0200 U 0200 U 0.200 U 0200 U 025 U
Bromoform in ug/L 7.9 140 025 U 0.200 U 0.200 U 0.200 U 0200 U 0.200 U 0200 U 0200 U 0.200 U 0200 U 025 U
Bromomethane in ug/L 7 1,500 025 U 2.00 U 2.00 U 2.00 U 200 U 2.00 U 2.00 U 2.00 U 2.00 U 200 U 025 U
Carbon disulfide in ug/L 720 0.92 025 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 025 U
Carbon tetrachloride in ug/L 0.39 1.6 0.25 U 0.660 0.200 U 0.200 U 0.200 U 0.200 U 0.200 U 0.200 U 0.200 U 0200 U 025 U
Chlorobenzene in ug/L 72 1,600 025 U 0.200 U 0.200 U 0.200 U 0200 U 0.200 U 0200 U 0200 U 0.200 U 0200 U 025 U
Chloroethane in ug/L 21,000 025 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 100 U 025 U
Chloroform in ug/L 0.19 470 025 U 2.84 1.42 0.200 0.200 U 0.200 U 0.200 U 0.200 U 0.200 U 0200 U 025 U
Chloromethane in ug/L 190 2,700 025 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 025 U
cis-1,2-Dichloroethene (DCE) in ug/L 28 025 U 0.200 U 0.200 U 0.370 1.29 0.200 U 0.740 0.770 0.200 U 0200 U 025 U
cis-1,3-Dichloropropene in ug/L 21 025 U 0.200 U 0.200 U 0.200 U 0200 U 0.200 U 0200 U 0200 U 0.200 U 0200 U 025 U
Cyclohexane in ug/L 13,000 0.38 025 U
Dibromochloromethane in ug/L 0.15 13 025 U 0.200 U 0.200 U 0.200 U 0200 U 0.200 U 0200 U 0200 U 0.200 U 0200 U 025 U
Dibromomethane in ug/L 7.9 0.200 U 0.200 U 0.200 U 0200 U 0.200 U 0200 U 0200 U 0.200 U 0200 U
Dichlorodifluoromethane in ug/L 190 025 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 025 U
Ethylbenzene in ug/L 1.3 2,100 26 0.200 U 0.200 U 151 322 10.1 187 160 0.530 244 025 U
Hexachlorobutadiene in ug/L 0.26 18 025 U 2.50 U 2.50 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U 025 U
Isopropylbenzene in ug/L 390 2.6 3 0.500 U 0.500 U 5.29 374 5.25 8.93 8.90 0.500 U 8.15 025 U
Methyl acetate in ug/L 16,000 025 U 025 U
Methyl tert-butyl ether (MTBE) in ug/L 12 11,070 025 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 025 U
Methylcyclohexane in ug/L 025 U 025 U
Methylene chloride in ug/L 5 590 0.25 UJ 5.00 U 5.00 U 5.00 U 500 U 500 U 500 U 500 U 5.00 U 500 U 0.25 Ul
n-Butylbenzene in ug/L 780 0.200 U 0.200 U 0.480 5.30 0.200 U 0.590 0.520 0.200 U 0.580

n-Hexane in ug/L 250 0.58 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.17 1.00 U 1.00 U 100 U
n-Propylbenzene in ug/L 530 128 0.500 U 0.500 U 6.41 9.20 0.500 U 3.14 3.29 0.500 U 2.38
p-lsopropyltoluene in ug/L 85 0.200 U 0.200 U 0.900 8.44 0.200 U 0.270 0.250 0.200 U 1.17
sec-Butylbenzene in ug/L 1,600 0.200 U 0.200 U 0.370 4.43 0.200 U 0.360 0.400 0.320 0.570

Styrene in ug/L 100 32 025 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 0500 U 025 U
tert-Butylbenzene in ug/L 510 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U
Tetrachloroethene (PCE) in ug/L 5 3.3 025 U 0.200 U 0.200 U 0.200 U 0200 U 0.200 U 0200 U 0200 U 0.200 U 0200 U 025 U
Toluene in ug/L 860 15,000 1.5 0.200 U 0.200 U 421 41.9 0.450 3.07 3.17 0.200 U 1.49 025 U
trans-1,2-Dichloroethene in ug/L 86 10,000 025 U 0.200 U 0.200 U 0.200 U 0200 U 0.200 U 0200 U 0200 U 0.200 U 0200 U 025 U
trans-1,3-Dichloropropene in ug/L 21 025 U 0.200 U 0.200 U 0.200 U 0200 U 0.200 U 0200 U 0200 U 0.200 U 0200 U 025 U
Trichloroethene (TCE) in ug/L 0.44 30 0.25 U 4.79 0.610 0.330 0.630 0.200 U 0.200 U 0.200 U 0.400 0.200 U 049
Trichlorofluoromethane in ug/L 1,100 025 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 025 U
Vinyl chloride in ug/L 0.015 2.4 025 U 0.200 U 0.200 U 0.200 U 0200 U 0.200 U 0200 U 0200 U 0.200 U 0200 U 025 U
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Table F-1 - Groundwater Quality Data

Bremerton Gas Works Site
Bremerton, Washington

MW-6
Groundwater SW Initial PRG MP03 MP0O4 MW-1 MW-2 MW-3 MW-4 MW-5 MW-6 6/1/07 MW-7 MW-8 SP02
Chemical Name Initial PRG (for GW Screening) 5/19/08 5/15/08 6/1/07 6/1/07 6/1/07 6/1/07 6/1/07 6/1/07 FD 6/1/07 6/1/07 5/15/08
m,p-Xylenes in ug/L 190 0.74 ) 0.500 U 0.500 U 22.4 383 3.38 6.54 7.55 0.500 U 88.4 0.25 U
o-Xylene in ug/L 190 5.8 0.250 U 0.250 U 17.2 211 4,91 12.6 12.7 0.250 U 111 025 U
Xylenes (total) in ug/L 190 19 0.750 U 0.750 U 39.6 583 8.29 19.2 20.3 0.750 U 191
Polychlorinated Biphenyls (PCBs)
Aroclor 1016 in ug/L 0.96 0.100 U 0.100 U 0.100 U 0.100 U 0.100 U 0.100 U 0.100 U 0.100 U 0.100 U
Aroclor 1221 in ug/L 0.004 0.100 U 0.100 U 0.100 U 0.100 U 0.100 U 0.100 U 0.100 U 0.100 U 0.100 ]
Aroclor 1232 in ug/L 0.004 0.100 U 0.100 U 0.100 U 0.100 U 0.100 U 0.100 U 0.100 U 0.100 U 0.100 U
Aroclor 1242 in ug/L 0.034 0.100 U 0.100 U 0.100 U 0.100 U 0.100 U 0.100 U 0.100 U 0.100 U 0.100 U
Aroclor 1248 in ug/L 0.034 0.100 U 0.100 U 0.100 U 0.100 U 0.100 U 0.100 U 0.100 U 0.100 U 0.100 U
Aroclor 1254 in ug/L 0.034 0.100 U 0.100 U 0.100 U 0.100 U 0.100 U 0.100 U 0.100 U 0.100 U 0.100 U
Aroclor 1260 in ug/L 0.034 0.100 U 0.100 U 0.100 U<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>